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The MIDAS* early-warning satellite 
system orbits infrared scanners 

to detect enemy missiles at launch. 
This IR equipment, with its display and 
control console, is a development of the 


Avionics Division of Aerojet-General. 


Aerojet's contribution to the 
MIDAS program is an example 

of proved capability in 

e INFRARED e ELECTRONICS 

e ELECTRO-MECHANICS e OPTICS 


The Avionics Division has under development 
other reliable systems for satellite 
instrumentation, missile guidance, target 


detection, and homing. Current research 


projects include complete payload packages 


for an advanced MIDAS, participation in 
the MARINER program for Venus and Mars 


exploration, and AEROBEE space experiments. 
*Prime Contractor, Lockheed 

AVIONICS DIVISION 
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DR. IVAN A, GETTING 


ite 


functions 


CHALMERS W. SHERWIN 


of 


Pp & OS PACE 


CORPORATION 


present genuine challenge to scientists 


“To preserve our free institutions, it is 
absolutely essential that the United 
States find the most effective means of 
advancing the science and technology 
of space and also of applying them to 
military space systems. This is the mis- 
sion of Aerospace Corporation.’ 

IVAN A. GETTING 

PRESIDENT 


AEROSPACE CORPORATION 


In accomplishing its mission, this non- 
profit public service organization per- 
forms the unique role of space systems 
architect. Aerospace Corporation pro- 
vides scientific and technical leadership 
to the science/industry team responsi- 
ble for developing complete space and 
ballistic missile systems on behalf of 
the United States Air Force. 


A new and vital force 


DONOVAN 


JACK H, IRVING 


J. BARLOW 


and engineers of demonstrated competence 


Specific responsibilities of the new 
corporation include advanced systems 
analysis, research and experimentation, 
initial systems engineering, and gen- 
eral technical supervision of new 
systems through their critical phases. 


[he broad charter of Aerospace 
Corporation offers its scientists and 
engineers more than the usual scope 
for creative expression and significant 
achievement, within a stimulating 
atmosphere of dedication to the public 
interest. 


Aerospace Corporation scientists 
and engineers are already engaged in a 
wide variety of specific systems proj- 
ects and forward research programs, 
under the leadership of scientist 
administrators including corporation 
president Dr. Ivan A. Getting, senior 
vice president Allen F Donovan, and 
vice presidents Edward J. Barlow, 
William W. Drake, Jr., Jack H. Irving, 
and Chalmers W. Sherwin 
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Corporation is currently 


ts and engineers capa- 
genuine challenge and 
lity in the fields of: 
ter project engineering 


design and analysis 


nodynamics 


t research 


cket propulsion 


sma propulsion 


propulsion 


weapons operations 


stem reliability planning 
trol systems 

ed and experienced in 
ted fields are urged to 
mes to: 


Benning, Room 101, 
Los Angeles 45, Calif. 


AEROSPACE CORPORATION 


engaged in act elerating the advancement of 


ence and technology 





ACTUAL SIZE 


BARDEN “W’” retainer 
reduces torque peaks... 
eliminates retainer lock 


Low-torque reliability for gyros, synchros and other torque-sensitive components 





“W” retainer bearings are 
available flanged or un- 
flanged, shielded or open, 
in sizes most in demand 
%” O.D. and under. For 
complete technical infor- 
mation write for engineer- 
ing data sheet W-1. 











for reliability...specify B A 


An instrument bearing that passes all normal torque tests can develop excessive torque peaks in 
operation. In gyro gimbals, synchros and similar applications the result is erratic component 
performance. To solve this reliability problem, Barden developed the “W”’ ball retainer. 
Field tested and proved in actual operation, Barden “W” retainer bearings are specified for a grow- 
ing number of torque-sensitive applications. + * * Jn gimbals on the Sidewinder they contribute to 
the missile’s reliability. + + + In attitude gyros they save one manufacturer $100 per unit by 
reducing costly teardown. 
Like other Barden advances in engineering and manufacturing, “W” retainers answer a specific 
performance problem. Other Barden Precision ball bearings satisfy such extreme demands as: 
¢ High temperatures (to above 400°F) » Low torque (to 10 dyne-cm. for 2 Ib. load) 
* High speeds (to over 300,000 RPM) * Concentric rotation (to .00005” max. T.I.R.) 
The complete Barden line includes sizes from .0469” bore to over 3” O.D., all manufactured to 
Barden Precision standards of dimensional accuracy, uniformity and reliability. Refer to Sweet’s 
Product Design File (8h/Ba) for Barden catalog and bearing selection guide. 


RDEN {2 PRECISION BALL BEARINGS 


THE BARDEN CORPORATION, 202 Park Ave., Danbury, Connecticut 
Western office: 3850 Wilshire Boulevard, Los Angeles 5, California 





AVIATION CALENDAR 


Mar. 5-9—Sixth Annual Gas Turbine Con- 
ference and Exhibit, American Society ot 
Mechanical Engineers, Shoreham Hotel, 
Washington, D. C. 

Mar. 9-10—Second Symposium on Engineer- 
ing Aspects of Magnetohydrodynamics, 
University of Pennsylvania, Philadelphia. 

Mar. 9-10—Flight Propulsion Meeting, In- 
stitute of the Aerospace Sciences, Cleve- 
land, Ohio (classified). 

Mar. 12-16—Aviation Conference, American 
Society of Mechanical Engineers, Statler- 
Hilton, Los Angeles, Calif. 

Mar. 13-16—Missile and Space Vehicle Test- 
ing Conference, American Rocket Soci- 
ety, Biltmore Hotel, Los Angeles, Calif. 

Mar. 16-18—Fifth National Conference on 
Aviation/Space Education, Mayflower 
Hotel, Washington, D. C. 

Mar. 20-23—International Convention, In- 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria Hotel, New York, N. Y. 

Mar. 20-24-1961 Western Metal Exposi- 
tion, American Society for Metals, Pan- 
Pacific Auditorium, Los Angeles, Calif 

Mar. 20-24—Western States Regional Con- 
vention, Society for Nondestructive Test- 
ing, Ambassador Hotel, Los Angeles. 

Mar. 23-24—Third Annual Electron Beam 
Symposium, Alloyd Electronics Corp., 
Cambridge, Mass 

Mar. 27-31-1961 Symposium on Tempera- 
ture, Its Measurement and Control in 
Science and Industry, Columbus, Ohio. 
For information: V. W. Sikora, ISA, 313 
Sixth Ave., Pittsburgh 22, Pa 

Mar. 28-29—Nucleonics in Flight Sympo- 
sium, American Nuclear Society, Statler- 
Hilton Hotel, Dallas, Tex. 


(Continued on page 6) 
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The Standard Cherrylock 


Top Performance Through the 
entire range of Diameters, Grips, 
and Materials 
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The Bulbed Cherrylock 


Specifically for Thin Sheet and 
Double Dimple Applications— 
Even Greater Strength in the 
Short Grip Ranges 


Only the Cherrylock “2000” Team 


"Se 
pre - 
ma 2 


£ ry 
y Locked Stem 


e Flush Fracture 
(No. $t mming) 
@ Positive ‘Clamp- up 


A-286 Stainless Stee! 


The Cherrylock* “‘2000”’ series team 
offers the finest, most adaptable air- 
craft rivets yet developed. Maximum 
joint strength and reliability are 
obtained by using the Standard 
Cherrylock and the Bulbed Cherry- 
lock to cover the entire range of 
applications. The Bulbed Cherrylock 
for short grips and double dimple, 
the Standard Cherrylock in the 
longer grips. Both types are installed 
with the same H-610 series pulling 
head, using existing Cherry guns. 
Higher joint strength allowables, 
close blind side clearance, and the 


*Patent Ne, 2931532 


Gives you All These Advantages 


@ Full Grip Range 
@ Complete Hole Fill 


® Positive Visual Inspection 
(Grip Marked on Head) 


—Mone!l—Aluminum 


widest g1 range available—only 
with the Cherrylock Team—result 
in better fastening at lower cost. The 
Cherry! Team provides the 
strongest mechanical lock—flush 
fracture rivet available. Positive 
visual inspection after installation— 
with grip gth marked on the rivet 
head offered only by the 
Cherrylock Team. 
xk * 

For technical data on the Cherry- 
lock Team of rivets, write Cherry 
Rivet Division, Townsend Company, 
Box 2157-N, Santa Ana, Calif. 


CHERRY RIVET DIVISION 
eae « § 
‘Townsend Company 


In Canada: Pormenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 





ON THE 
TASK ACCOMMODATA 


A tiskit, A Taskit — 
Answers by the basket. 

Does data that you can't adjust 
Make guesswork of your rockets’ thrust? 
Let Task’s matrix-module flexures 
End your thrust-to-yaw conjectures, 
Is a large but unknown portion 
Of your moment due to torsion? 
Does your side-force interaction 
Drive computers to distraction? 

Can you record pure normal force? 
With Task’s new kit, you can — of course! 
About these flexures, let us mention 
Their capacity in tension. 

They cannot buckle when compressed; 
Ground out if bending overstressed, 
Have long fatigue life, high on yield, 

Set up with ease out in the field. 

Indeed, don't all your test crews ratea 

Set of Task Accommodata? 


mari wolf 


If the mechanical design 
you are considering would 
benefit from a frictionless, 
limited motion pivot, you Should 
learn more about Task's complete 
line of elastic pivots and accesso- 
ries. Available immediately in a wide 
range of sizes and materials. 


Phone PRospect 4-3100 or write: 


TASK CORPORATION 





1009 E. Vermont Ave. Anaheim, Calif, 
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AVIATION CALENDAR 


(Continued from page 5) 





Apr. 4-5—Aviation Technician School Ad- 
ministrators Conference, Purdue Univer- 
sity, Lafayette, Ind. 

Apr. 4-6—International Symposium on Elec- 
tromagnetics and Fluid Dynamics of Gas- 
eous Plasma, Polytechnic Institute of 
Brooklyn, Brooklyn, N. Y. 

Apr. 4-6—Lifting Re-entry Vehicles: Struc- 
tures, Materials & Design, American 
Rocket Society, Palm Springs, Calif. 

Apr. 4-7—National Aeronautic Meeting, So- 
ciety of Automotive Engineers, Commo- 
dore Hotel, New York, N. Y. 

Apr. 10-11—Spring Meeting, Western States 
Section/The Combustion Institute, Aero- 
nutronic Division of Ford Motor Co., 
Newport Beach, Calif. 

Apr. 10-14—International Symposium on 
Aviation Research and Development, 
Federal Aviation Agency, Atlantic City, 
N. J 

Apr. 13-14—Annual Meeting, National Acro- 
nautical Services Assn., Hotel Washing- 
ton, Washington, D. C. 

Apr. 13-14—Institute of the Aerospace Sci- 
ences/Army Aviation Meeting (classt 
fied), Washington, D. C 

Apr. 17-28—14th Technical Conference, 
International Air Transport Assn., Queen 
Elizabeth Hotel, Montreal, Canada. 

Apr. 18-20—Symposium on Chemical Re- 
actions in the Lower and Upper Atmos- 
phere, Stanford Research Institute, Mark 
Hopkins Hotel, San Francisco, Calif. 

Apr. 20-22—General Meeting, American Me- 
teorological Society with the American 
Geophysical Union, Washington, D. C. 

Apr. 22-25—Annual Business Meeting and 
Conference, American Assn. of Airport 
Executives, Broadmoor Hotel, Colorado 
Springs, Colo. 

Apr. 26-28—Liquid Rockets, Propellants 
and Combustion Conference, American 
Rocket Society, Palm Beach Biltmore, 
Palm Beach, Fla. 

Apr. 30-May 4—Seventh National Aero- 
space Instrumentation Sympesium, In- 
strument Society of America, Adolphus 
Hotel, Houston, Tex. 

May 8-10—National Aerospace Electron- 

s Conference, IRE, Miami and Biltmore 
Hotels, Dayton, Ohio 

May 9-11—Western Joint Computer Con- 
ference and Exhibit, Ambassador Hotel, 
Los Ange les, Calif. 

May 12-14—Mid-American Air Fair, Munici- 
pal Airport, Wichita, Kan 

May 15-17—National Symposium on Micro- 
wave Theory and Techniques, IRE, Sher- 
aton Park Hotel, Washington, D. C 

May 15-18—20th Annual National Confer- 
ence, Society of Aeronautical Weight En- 
gineers, Sheraton Hotel, Akron, Ohio. 

Mav 22-24—National Telemetering Confer- 
ence, Sheraton-Towers Hotel, Chicago, Il. 

May 22-24—Fifth National Symposium on 
Global Communications, Institute of Ra- 
dio Engineers, Hotel Sherman, Chicago. 

Mav 26-June 4—24th French International 
Air Show, Le Bourget, Paris, France 

July 25-Aug. 10—International Trade Fair 
und Aviation Exhibition, McCormick 
Place Exposition Center, Chicago, III 

Sept. 4-10—1961 Flying Display and Exhibi- 
tion, Society of British Aircraft Construc- 
tors, Farnborough, England. 
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FOR A SOFT LANDING ON THE MOON... 
TRIGGERED BY A BENDIX-PACIFIC RADAR ALTIMETER, retro-rockets can now take the “rough landing” 
provide automatically controlled decelleration. Capable of g the approach to the 


out of satellite moon shots... 
“feathered” landings, 


moon over 100 miles away, this pulse radar altimeter can actuate the controls which p1 
protecting vital payloads ...and eventually human life. 

Highly accurate—irrespective of the speed of the vehicle in which it is installed e Bendix-Pacific Radar 
Altimeter represents a dramatic breakthrough in space eeepeeto sy. Such ypace-setting achievements have become 


synonymous with Bendix-Pacific. For information on how Pacifie’s: ive engineering Skills can. be put to 


work for you, write: Department 806. 


Bendix. ‘Pa cific Division re 


CORPORATION 





OBJECTIVE: 





TANTALYTIC’ CAPACITORS 
99.999% PERFECT 


L. W. Foster, Manager of General Electric’s Tantalytic Capacitor High Reliability Program, 
discusses a new unique data-system approach to achieve .001% failure rate per 1000 hours 


December of this year will mark the successful completion of General 
Electric’s continuing program to achieve a Tantalytic capacitor failure 
rate of .001% per 1000 hours under specified test conditions. This 
achievement will stand out in contrast to numerous reliability claims 
because of the unique approach used to attain it, and the immense test 
sample used to prove it. 


? 


G.E.’s unique program recognizes limitations of “reliability testing’ 
— emphasizes instead that reliability must be built-in! To build it in is 
to uncover all critical variables. G.E.’s Integrated Reliability Data 
System does this with its complex of minds and computers that weigh 
every factor from incoming material test to field performance. 


Once all variables are isolated, corrective action eliminates weak- 
nesses. Action is often drastic, and costly: a new chemical process 
... designing a new sealing machine .. . or adding a new QC check 
at a key stage. This is the price of reliability. 


AC and DC Matrix Test Programs then call for testing hundreds 
of thousands of capacitors under various temperature and voltage 
combinations—some for as long as three years. 


And the cycle repeats: more corrective action, more feedback, more 
testing and a lower failure rate, with correspondingly higher confidence 
levels—the payoff of capacitor reliability for critical circuits. For data 
and specific proposals on our foil and solid Tantalytic capacitor pro- 
grams, contact your G-E Sales Engineer. Or, write High Reliability 
Program Manager, General Electric Co., Irmo, S. C. 430-01 


Progress 1s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 


* Registered Trade-mark of General Electric Company. 





Hi-Lok 2 
an Ingerso 
32-hour 
steel sup; 
Additior 
the insta 


extended adaptor fitted to 
1 Air Motor reduces a 2-man, 
ob on the landing gear 
to a one-man, 4-hour job. 
hange to Hi-Loks reduced 
er rejection rate from 30% 


Upper photo: Hi-Loks fasten the entire lower skin panel to ribs and beams. 


Lower photo: Modified 20° attachment tool on Keller Air Driver installs Hi-Loks on 
The Hi-Lok installation is quiet and eliminates the progressive pounding to the struct 
associated with the installation of swage type fasteners using pneumatic hammers 





CONTROLLED PRELOAD...the torque- 
off fe the Hi-Lok collar auto- 
mat ves a preload condition 
consist with 10%. Because of 
the t off feature, torque wrench 
inspe r installation is not 


TOOLING _ 
CIRCUMVENTS STRUCTURAL FLANGES 











The change to high strength Hi-Lok Fasteners and Hi-Lok 
tooling on the Northrop T-38 Talon supersonic jet trainer, 
overcame acute accessibility problems caused by wide 
flariges on structural ribs and beams in the thin, single 
panel wing. The switch to Hi-Loks from swage type 
fasteners resulted in a substantial savings in installation 
manhours. 


More than a 50% tool cost savings alone was realized at 
Northrop when swage fastener tooling, with its single pur- 
pose power units, squeezer yokes and other special tooling 
was replaced with simple Hi-Lok offset tooling adapted to 
standard, multi-purpose air driver motors. 


Installation rates up to 45 Hi-l 
able using automatic drivers 
and when speed of installatior 


Contact your Engineering § 
directly to us for additional d 
fastener products. 


per minute are obtain- 
re the structure is open 
sential. 


lards Group or write 
Hi-Loks and our other 


APPLIED FOR, 


CORPORATION 


2600 WEST 247TH STREET 


CALIFORNIA, U.B.A. 
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Vital but vulnerable missile components must “‘live’’ in severe 
aerospace environments. This requirement is being met with pro- 
tection afforded by Lord-engineered mounting systems. 
Vibration/shock/noise control, now employed on the missiles 
shown here, is a proved route to increased reliability. Lord sus- 
pensions have been an essential factor in reaching a high plateau 
of performance for several critical programs. 
s Many types of advanced “‘soft mounting” systems, both elasto- 
a big boost meric and non-elastomeric, have been custom designed. As a 
result, guidance systems perform with exacting precision. Sensitive 
GSE units are transported safely. Electronic equipment operates 
fo r reliably on low-response, damped chassis. 
Alert missile designers have come to rely on Lord to help them 
‘ a reach higher reliability levels. A call to the nearest Lord Field 
mM | S S | | fe Engineering Office or the Home Office, Erie, Pa., will put you in 
touch with those responsible for the important advances in vibra- 
tion/shock/noise control. 


rel iab | ity LORD MANUFACTURING COMPANY + ERIE, PENNSYLVANIA 


FIELD ENGINEERING OFFICES 


ATLANTA, GEORGIA Edar 
TON, MASS. - HAr 


vibration/shock, noise contro/ 





HONEST JOHN [P) 
ys F 


Lord contributions to 
missile reliability 
include: 


ey ESF ; Inertial Guidance System 
: / Suspensions 
. for both stabilized and 
4 strapdown types 


? / ‘ Shipping Container Mounting 


POLARIS ti | ; Systems 
/ ... for complete missiles, nose 


a ' ida cones, warheads, engines 


Launcher Mountings 
. for soft and semi-hard site 
installations 


Integral Skid Mountings 
. for ground contro!, communi- 
cations, maintenance huts 
PERSHING A) 
Tylastic Tie-downs 


. for fragile railroad lading 


Elastomeric Mountings 


... for missile carriers, trailers, 
ICBM transporters 
f Special Mounting Systems 
j ... for controls, instrumentation, 
y/ SERGEANT computers 
P Dyna-damp Structural Panels 
| Acoustical Enclosures 
Elastomeric Antenna Snubbers 
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This is the FIRST Space Cabin 
Simulator used by the Air Force 
School of Space Medicine to suc- 
cessfully confine 2 men for a 30 day 
period in a simulated space condi- 
tion. The creation of this device was 
the result of the combined efforts 
of Honeywell’s Manned Systems 
Engineering Section and is one of 
the many examples of Honeywell’s 
unique capabilities in the fields of 
environmental control and space 
technology. 


Honeywell 
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ENGINEERS, 
SCIENTISTS 


Because of continued expansion at 
the Aeronautical Division and in our 
Manned Systems Engineering Section, 
the following select, high level open- 
ings are now available: 


Human Factors Engineer— Cross 
degree background, BSEE with MS in 
Psychology or BS in Psychology with 
MSEE or equivalent to design and lay- 
out man-machine interface specifications, 
control and display dynamics and experi- 
mental work on Human control informa- 
tion processing abilities. 


Sr. Manned Systems Engineer— 
Ph.D, EE or equivalent with broad 
servo, math and analytical systems ex- 
perience to work on Human requirements 
for space flight, complex man-machine 
interactions and the development of man- 
machine systems analysis techniques. 


Sr. Physical Chemist—Space 
Environment— BS in Physical Chem- 
istry (although advanced degrees are pre- 
ferred) to develop methods of maintaining 
desired levels of gas concentrations and 
develop processes for reclaiming waste 
materials for manned space, lunar, or 
orbital vehicles, cabins or satellites. 


Sr. Physical Chemist—Cryogenics 
—BS in Physical Chemistry (although 
advanced degrees preferred) with knowl- 
edge of cryogenics to plan and conduct 
investigations on cryogenic liquids and 
the properties and compatibility of ma- 
terials at cryogenic temperatures. Also 
develop processes and techniques as they 
apply to the design and production of 
space control systems making use of 
cryogenic phenomena. 


Select the position best suited for you 
and send your resume or request for 
further information to: Mr. James H. 
Burg, Technical Director, Aeronau- 
tical Division, 2600 Ridgway Road, 
Minneapolis 40, Minn. 


To explore professional opportunities in other 
Honeywell operations, coast to coast, send your 
application in confidence to: Mr. H. T. Eckstrom, 
Honeywell, Minneapolis 8, Minnesota. 
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IN COMMUNICATIONS... 
THE SIMPLER 
THE BETTER 


New Hallicrafters all-modular 
SSB strip receiver cuts costs, 
increases reliability. 


¢ 50% less maintenance 

e Far greater stability and reliability 

« Down time almost entirely eliminated 
¢ Lower initial cost 


Hallicrafters’ new SX-116 SSB Receiver is the essence of sim- 
plicity—key to reliability in the Hallicrafters Series 116 communi- 
cation system. 

The SX-116 is entirely modular in construction, virtually elimi- 
nating ‘‘down time’ and cutting maintenance cost by over 50%. The 
unit 1s quickly and easily adaptable to existing systems, entirely 
compatible with future requirements. 

It is extremely stable—1 part in 106 per month (standard) or 
1 part in 108 per month (special) . . . it permits, for the first time, 
continuous, unattended operation with maximum reliability. 

The SX-116 weighs in at just 36 Ibs.—equally practical for 
fixed, mobile, air or seaborne installations. And its initial cost ts 
very substantially lower. 

Finding a better and simpler solution to complex communica- 
tions problems has been a Hallicrafters habit for over a quarter- 


® hallicrafters 


Military Electronics Division, Chicago 24, Illinois 





100% modular construction— 
only seven basic components 


RF Module. |mage and IF re- 
maintained at better 


HF Crystal Oscillator Mod- 
ule. Stability: 1 in 10 per 


apacit 


Injection Amplifier Module. 


AG e-band 


Power Supply Module. 
er rs 


te transforme 


Write for complete specifications on the SX-116, 








HALLICRAFTERS REGIONAL SALES ENGINEERS 


William E. Peugh—Joseph A. Small Thomas H Pretorius Earl L. Giffin 
4401 W. Sth Avenue, Chicago 24, Hl. 7558 S.E. 15th St., Box 568, Far Hills Br., 
VAn burer 6-6300 Oklahoma City, Okla. Dayton 9, O. 
PErshing 7-2456 AXminster 8-5239 


H. Kenneth Hudson dames R. Spencer 

626 Lakeview Dr., Falls Church, Va. Box 435, Lincroft, N.J. 

CLearbrook 6-4978 SHadyside 7-2369 
(Red Bank, N.J.) 


inglewood 1, Calif. 
ORchard 2-6881 
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Merie LOOKING FOR A CHALLENGING 


J. Long 
513 E. Manchester Bivd., 
Suite 





y and eq 
ment design engineers at ail le 





rector of Engineering. 


op- 


PORTUNITY? We have openings for 


vels. 
flees write to William F. Frankart, 








From General Motors...Temperatures Made to Order 


PIPER CALLS ON GM HARRISON 
TO COOL NEW AZTEC 


RELIABLE HARRISON OIL COOLERS 
PROTECT TWIN LYCOMING ENGINES 


For accurate and efficient temperature control 
in the most advanced civilian and military aircraft 
— piston, jet, turbo-prop or gas turbine powered — 
Harrison heat exchangers have been thoroughly 
proved out. That’s why Piper specifies Harrison 
Oil Coolers—with built-in reliability —for the 
new Aztec, its high-performance, twin engine 
executive transport. We call this reliability ... 
“measurable excellence.” [t results from Harrison’s 
“initial design to end use” concept, which makes 
oe ov ow ae Plate-Fin Type Harrison heat transfer products perform as 
intended ... for the time required . . . under 
the conditions specified. You'll find this 
reliability in 15 basic types of heat transfer 
construction. This Harrison engineering 
selectivity assures the right design for every 
application. To save time and money on 
your temperature control problems, call in 
a Harrison Sales Engineer at the design stage. 


= 


Harrison Aviation Heat Exchangers—A Quality 
Product of GM Research and Engineering. 
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CL For an informative 48-page 
brochure on the complete Harrison IAARRISO N ) 
line , . . write to Department 902 


AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
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Nortronics-Norwood has a class of rate gyros capable of solving missile guidance problems. 
Our gyros come out of the box into the bird, ready from — 65° F to +200° F. Small size (1” x 2”), 
low weight (4 oz.) requiring NO external heaters, these gyros are ideally suited for packaging 
specifications. Able to withstand shock to 500 g’s with an activation time of 20 seconds. Proven 
in Terrier, Tartar, Bomarc, Nike-Zeus and Polaris, our gyros are setting state-of-the-art 


standards in the industry. NORTRONIGS 


A Division of 
NORTHROP CORPORATION 


PRECISION PRODUCTS DEPARTMENT, NORWOOD, MASSACHUSETTS - Field Offices: Highway #46, Teterboro, New Jersey, Telephone: 
Allas 8-1750, TWX-Hasbrouck Heights 871-U + 2486 Huntington Drive, San Marino, California, Telephone: ATlantic 7-0461, TWX-Alhambra 9619-U 


SETTING GYRO STANDARDS 


on 2) OUT OF 3 


NEW MISSILE PROGRAMS 





NEW 
EW A FILTER THAT TELLS YOU 


WHEN IT NEEDS CLEANING 


The indicator in the top of this new Purolator - e High filtrate viscosity caused by low tempera- 
filter pops up automatically the moment the a a ture won't trigger the indicator because the 
element is too clogged to filter accurately. When ' _ piston is locked in place below 30°F. 

the element has been cleaned, you simply a 

depress the button until it resets automatically. a i) HOW FINE DOES IT FILTER? 

It stays down, hidden, until the next cleaning 
is due. That’s all there is to it. 


© Anywhere from 5 to 50 microns, depending on 
the filtering medium used. Units now in pro- 
duction meet indicator requirements for pro- 


WHERE CAN YOU USE IT? = TR posed MIL SPEC: MIL-F-8815. 
In any fluid system (up to 275°F, 5000 psi) | 7 ig 
, _ HOW BIG IS IT— HOW MUCH DOES IT WEIGH? 


where differential pressure can be used for 
measurement. The mechanical indicator filter 
can be made for practically all sizes and oper- 
ating conditions. It can be designed with or 
without relief valves and by-pass arrangements. 


Check through the chart of standard specifica- 
tions below. If you want more information, fill 
in the coupon and mail it to Purolator Products, 
Inc., Department A Rahway, New Jersey. 


STANDARD SPECIFICATIONS 


G-416-1 ASSEMBLY NO. ASSEMBLY NO, 
ASSEMBLY NO. 60878 6652965 6652922 


MATERIAL (Capacity — 5 GPM) (Capacity — 12 GPM) (Capacity ~ 23 GPM) 











Head Aluminum Aluminum Aluminum 





Aluminum Aluminum Aluminum 


Element Stainless Steel Wire Cloth Stainless Steel Wire Cloth — Stainless Steel Wire Cloth 





DIMENSIONS 


Overall 








8%," long x 3” (btw. conn.) 9%," long x 4” (btw. conn.) 7" long x 4)” (btw. conn.) 
Element 1%" O.D. x 3%," long” 1%,” O.D. x 4%,” long as 2” O.D. x 7%” long 

 Gaaeiee ao %-14 UNF-3B (AND 10050-10) 14-12 UN-3B (AND 10050-12) 15(,.12 UN-3B (AND 10050-16) 

rf 80 PSI at temperatures over 30° + 20°F 70 PSI at temperatures over 30° + 20°F 80 PSI at lomperateves over 30° + 20°F 

iy 5000 PSI 4500 PSI 











Indicator Actuation 


Maximum Operating Pressure 3000 PSI 
225 °F 275°F 275°F 





Maximum Operating Temperature 


Weight of Complete Unit 1.8 Ibs. 4 Ibs. r 

s 25 Microns Absolute 25 Microns Absolute Rtas 25 Microns Absolute 
3750 PSI 3000 PSI pe te 500 PSI 

225 PSI 





Degree of Filtration 
Element Withstands 


Relief Valve Setting None None 


Purolator Products, Inc 
Dept. AW70, Rahway, New Jersey 


Filtration For Every Known Fluid 
PUROLATOR 


PRODUCTS, INC. 


RAHWAY, NEW JERSEY AND TORONTO. ONTARIO. CANADA 


Please send further information on Purolator’s ex sive Mechanical Indicator Filter. 


——_! have enclosed a drawing of my filtration p m. What do you recommend? 
Nome 
Company - . . a 


Address - os en 


ne tate 


eee me ee ee ew eee eee es 
ett tt tt tt 
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Looking for a subcontractor with real servo "savvy"? 
. +» THEN TAKE A GOOD CLOSE LOOK AT THE SERVO COMPONENTS DISPLAYED HERE 

















For more detailed information on 


subcontract capabilities, write Department M or call 


R. M. Campbell, ADams 6-0651. 


As a subcontractor, CECO is equipped to handle specifications 
demanding production tolerances to 5 millionths of an inch and 
finishes to .5 RMS. Most of the servomechanism system compo- 
nents shown above were manufactured to just such specifications. 


High-precision square holes? Other unusual 


porting requirements? Assignments like these 
are considered routine in Chandler Evans sub- 


contract operations. 

Among the “tools” of CECO’s servo trade are 
Cavitrons, ultra-sonic cleaning devices and 
temperature-controlled, contamination-free as- 
sembly areas. 

Components, assemblies and complete sub- 
systems can be fabricated with equal facility. 


iy) 
f CECO 


® systems 
CONTROLS 


CECO facilities and 


CHANDLER EVANS CORPORATION * WEST HARTFORD 1, CONNECTICUT 


G. E. Schmitt 

7046 Hollywood Bivd. 
Hollywood 28, Calif 
HOllywood 2-1239 


Norman Sarchin K. L. Moan 

Boyd Building 305 Spitzer Building 
Mercer Island, Wash. Toledo 4, Ohio 
ADams 2-5950 CHerry 8-5791 





Got a 
Hermetic sealiné 


Bottleneck? 


If production is all stopped 4P 
with a sealing problem, bring 7 “a 
flagon, cannister or containe? pe 
Deutsch. We can hermetically seal sve 
“nique assemblies as ignitor —_ 
Solenoid cases, or copper braze special 


adaptors, flanges or fitting® to our 


hermetic connectors. And the Deut 


on... wal is 100% inspected bY mas? olf 
Pectrometer to make sure it 18 absolu 


'eak-proof, Contacts are fused right 908 
ike Solid compression glass insert 
ily identified by permanently im 


numbers, Every step in this — 


Process s rmed an 
Mas is Deutsch-perfo so that 
€8 quality control proced™ 


Suarantee the most reliable 


hermetic seal in the industry 


For more 
information on 
how Deutsch can help 
| You eliminate those hermetic 
A *aling bottlenecks, contact 
oe your local Deutschms#? 
today or write for 
Data File H-2 


ADVANCED SPECIFICATION MINIATURE ELECTRICAI CONNECTORS 
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CAPABILITY is spelied 


s-e-r- 


Aerospace components—even those with the highest order of 
reliability—must be backed by an organization capable of 
providing all the requirements of a complete service program. 


Proper overhaul and parts inspection 
instructions are observed by A. Wei- 
gand, general foreman of accessory 
overhaul for Eastern Air Lines. 


VICKERS offers the skills, experience and 

or material for all seven essential service 
areas: |. field service; 2. product improve- 
ment; 3. technical publications; 4. spare 
parts; 5. repair and overhaul; 6. training for 
customers and Vickers personnel; and 7. 
product support tools and test equipment. 


Availability of skills and services in depth 
is the heart of the Vickers program. For ex- 
ample — technical representatives not only 
provide the unmatched skills and experience 
needed to assist military and civilian main- 
tenance personnel but also gather performance 
and statistical information for improvement 
in existing products or for new designs. 


Highly skilled, broadly experienced tech- 

nical representatives like Howard Crothers, a 

At Eastern Air Lines Miami base Howard Crothers of Vickers checks 19-year Vickers service veteran, are available 
installation of DC 8-B pump at service test unit with L. Nuchols, wherever needed throughout the free world. 


foreman, and J. Schoettle, lead mechanic. ; : 
Equally important, they can draw on the 


talents of a large, experienced organization 
Proposed modification of units for when specialized skills are needed. More de- 
improved service and reduced main- a Se tails on the many facets of Vickers service 
tenance is discussed with EAL en- : : ee. sg ; Se 1 
; : ™ 2 i are: ‘ ‘ > > \OO-/ ¢ f Bah a” 
gineers Manly and Young. ne : are available in Bulletins 6000-A and A-5229. 
Write, wire or call today for your copies. 


Fast service to customers on 
overhauled units is insured by 


large stocks of rotating group 
assemblies. 


9) oe 





AERO HYDRAULICS DIVISION 


DETROIT 32, MICHIGAN SPERRY RAND 


TORRANCE, CALIFORNIA CORPORATION 


PROGRAMMED POWER IN: FLUID TRANSFER e 
POWER TRANSMISSION * ENERGY CONVERSION 
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Whereabouts Unknown 


After its towering “‘sail’ slides beneath the sea, a U.S. Navy Polaris submarine may not surface 


again for many a month. But “‘out of sight” does not mean “‘out of mind.” For who could 
forget that each FBM submarine can launch 16 Polaris missiles in as many minutes —and that 
each Polaris missile would destroy a major strategic target 1200 miles away? Lockheed is 
prime contractor and missile system manager for the Polaris. Aerojet-General Corporation makes 
the solid-propellant rocket motor, General Electric Company the guidance system. 


LOCKHEED 


MISSILES & SPACE DIVISION, SUNNYVALE, CALIFORNIA 











OTHER LOCKWEED DIVISIONS: CALIFORNIA + GEORGIA + LOCKHEED ELECTRONICS CO. + LOCKHEED AIR TERMINAL + LOCKHEED AIRCRAFT SERVICE + LOCKHEED 
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AIRCRAFT MAINTENANCE « AIRPORT MANAGEMENT «+ SHIPBUILDING « HEAVY CONSTRUCTION 
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EDITORIAL 





The Stern Chase in Space 


The seven-ton Sputnik VII and VIII payloads hurled 
into orbit and the Venus probe launched from the park- 
ing orbit of Sputnik VIII should serve notice that the 
Soviets do not intend to stagnate in the space race and 
that the stern chase we are now engaged in will not 
become less arduous with the passing of time. They 
also indicate clearly the technical folly of the “we have 
just enough thrust’”” hokum that was spread so thickly 
during the past three years to excuse our relatively puny 
payloads in space. 

After several years of listening to the official apologists 
who tried to convince the American public that the 
Soviet space program was a Potemkin village—a thin 
facade erected solely to delude foreigners—that would 
eventually disintegrate and blow away, it was refreshing 
last week to listen to Dr. Hugh L. Dryden testify on 
the space race with candor and blunt technical facts 
before the House Science and Astronautics Committee 
headed by Rep. Overton Brooks (D.-La.). Dr. Dryden, 
now deputy administrator of NASA, has been in the 
thick of the international technological battle in aero 
nautics, and now space, for several decades, and he sees 
no point in not recognizing the hard fact that “we as a 
nation are in a scientific and technical competition with 
the Russians.” 

Nor does he see much point in evading the blunt facts 
that our deficiency in space booster thrust will force us 
to live with for the next four years. It is an inescapable 
fact that during these four years, NASA and the military 
will have nothing better than the 360,000 Ib. thrust 
of the Atlas as a first stage booster while the Soviets 
are already using an 800,000 lb. thrust first stage. Not 
until the clustered Saturn becomes available in 1965 
will the U.S. space program be able to duplicate the 
payloads the Soviets are already launching into orbit 
Obviously, during this period we must expect to be 
outperformed in the major space missions where no 
amount of payload miniaturization can overcome the 
basic gap in booster thrust. 

(his “booster gap,” as the daily newspaper pundits 
will probably call it when they discover it, is the key 
factor in the space race, and it is the reason we will have 
to continue to engage in a stern chase of the Soviet 
achievements. Dr. Dryden indicated some of the areas 
in which the Russians can operate during this period 
when our thrust deficiency will prevent us from matching 
their feats. ‘These include soft lunar landings, two-man 
orbital space capsule flights and deep space probes to 
Mars. 

It is encouraging to note that President Kennedy is 
deeply concerned by the space booster gap and pre 
sumably intends to take action to accelerate our pace 
in this stern chase and bring the day of interception and 
surpassing of the Soviets closer. However, in view of 
the Soviet lunar impact and orbit, the recovery of dogs 
and other living organisms from orbital flight in Sputnik 
\’, the Venus probe and the gradual growth of spacc 
payloads up to seven tons, it is puzzling how his advisers 
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convinced the President 
world in space science. 
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General Electric Silicone Rubber 
helps get 


) Titan ICBM 


combat-rea 


Missile and ground-support applications are Because it retains its excellent electrical prop- 
“naturals” for the unique qualities of silicone erties over a wide temperature range. G-E silicone 
rubber—heat resistance above 600°F, low- rubber is also used for missile wire and cable 
temperature flexibility to —150°F. good thermal insulation. Even when continuously exposed to 
conductivity. unexcelled ozone resistance and direct flame, it forms a non-conducting ash which 
virtually unlimited life under normal conditions. — gives off no toxic fumes. 


ae 


Missile wiring harness — General Electric silicone rubber was chosen 200 tons of steel and concrete — Titan missile silo doors 
by Aerojet-General Corp. for the Titan’s propulsion system wiring by American Machine & Foundry Co. use seals of G-E 
harness. Breakouts and junctions are molded from G-E RTV (room _ silicone rubber. AMF also used G-E silicone rubber 
temperature vulcanizing) silicone rubber: wiring is silicone insulated; door seals on the Titan’s ground support entry portals 
jacketing is high-strength G-E silicone rubber. Inset shows silicone and radar silos. Silicone rubber can withstand the heat 
rubber inserts in connectors. RTV is used in other missiles as a shock- of rocket blast-off or possible atomic attack while re- 
absorbing encapsulant and potting material for electronic assemblies. maining stable in storage for long periods. 


Write for more information on G-E silicone rubber, briefly describing your 
application. Section JJ234, Silicone Products Department, Waterford, New York. 
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WHO'S WHERE 


In the Front Office 


John L. Hill, investment banker and 
former aircraft company executive, a director 
of Greer Hvdraul Inc., Los Angeles 

Maj. Gen. Edward P. Curtis (USAFR 
aviation pioneer and a vice president and 
director of Fastman Kodak, a director of 
Mohawk Airlines, Inc 

Walter H. Powell, a director, Interna 
tional Resistance Co., Philadelphia, Pa. Mr 


president-opera 





Powell continues as 
tions 

Wendell B. Barnes, New York invest 
ment banker, a director of Servo Corpora 
tion of America, Hicksville, N. Y 

Robert E. McDowall, vice president of 
Cohu Flectronics, Inc., a director of Exact 
Enginecring & Manufacturing, Inc., Ocean 
side, Calif 

Gilbert F. Roswell, president, Fairco In 
dustrics, Los Angeles, Calif 

Allan Fredhold, president, Hadco Engi 
neering Corp., a subsidiary of Interstat« 
Engineering Corp., Anaheim, Calif 

Z. W. Pique, vice president-marketing 
Statham Instruments, Inc., Los Angel 

Dr. George F. Huff and J. S. Bardin, \ 
presidents, Callery Chemical Co., Pitts 
burgh, Pa. Dr. Huff heads research and 
development; Mr. Bardin, manufacturing 

William J. deFremery, vice president 
foreign sales, International Rectifier Corp., 
FE] Segundo, Calif 

Eric J. Isbister, vice president-engineer 
ing, Radiation, Inc., Melbourne, Fla 

Maj. Gen. Phillips W. Smith, a vice 
president, Siegler Corp., Los Angeles, Calif 
Gen. Smith is president of Jack & Heintz, 
now a division of Siegler 

Northeast Airlines, Inc., 
the following assistant vice presidents: John 
V. Auskelis—quality control; Frank C 
Barker—communications; Arthur A. Bren- 
nan—pcrsonnel; Maurice M. DeGroft- 
traffic: J. O. Urquhart—passenger servi 
Harry F. Zimmerman—financ« 

Cmdr. James C. Quillin, Jr., head of th 
newly cstablished Transit program. office, 
Pacific Missile Range, Point Mugn, Calif 
Tom Sherritt, named his deputy 

Roger Hilsman, director, State Depart 
ment Bureau of Intelligence and Research 


has appointed 


Changes 


Richard L. Bean, manager of Lockheed 
Aircraft Corp ’s New York (N. Y office, 
succeeding Erik Nelson, who has been ap 
pointed corporate regional director — for 
Canada, with offices in Ottawa 

Dr. Edward Teller and Dr. Joseph Kap- 
lan, of the University of California, have 
becn named senior technical advisers of 
Geophysics Corporation of America, Bed 
ford. Mass 

Elbert J. Brandt, general manager, Uni- 
versal Dynamics Division of Acoustica As- 
sociates, Inc., Santa Barbara, Calif 

George R. Leonard, general sales man 
ager, Twin Coach Co., Buffalo, N. Y 

William R. Seigle, manager-manufactur 
ing engineering and facilities, General Ele 
tric Co.’s Light Military Electronics De- 
partment, Utica, N.Y 

(Continued on page 122) 
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INDUSTRY OBSERVER 


> Elimination of the second stage of the USAF-Douglas Skybolt missile is 
under discussion as a means of adapting it to the North American B-70. 
I'wo-stage design for use with the Boeing B-52 long for the B-70 
bomb bay, and USAF does not plan to carry external stores on the Mach 3 
bomber. Higher speed of the B-70 might repla velocity increment 
now added bv the missile’s second stage. 


> Acrojet-General has an unfunded study contract for preliminary investiga- 
tion of Air Force’s SR-199A Positive Control Bombardment System, which 
is under technical supervision of Aerospace Corp. (AW Dec. 5, p. 26). 
Chances of this weapon system being developed now look slim. 


P Rome Air Development Center has requested r a Csar ground 
intenna hardening studv. Rome has invited about ympanies to sub- 
mit bids by Feb. 21, presenting a varietv of nsuring the surviy 
abilitv of a communications satellite ground installat in a nuclear attack 


> First test flight of an Atlas-Centavr space vehicle is expected to be delayed 
by the mid-January explosion of a Centaur engine package on a vertical test 
stand at Pratt & Whitnev’s Florida plant (AW Feb. 6, p. 31), but no 
slippage is exnected in the over-all development schedule for the hydrogen- 
fucled upper stage. Test stand will be usable again by the end of the month. 


> Study contract for a moon tracker will be n by Wright Air 
Development Division to one of ten bidders. S mecept to a star 
tracker, the moon tracker is to sense emissions f the partially reflective 
spacecraft guid- 


surface of the moon and supply navigational fix 


ance systems. Contract is not expected to exceed $ 000 


> Navy has requested bids for construction of a complete new complex for 
launching Air Force space vehicles at Navy’s Pt. Arguello, Calif. facility. 
The installation, which could accommodate Samos, Midas and Bambi 
satellites, would include three new launch pads, blockhouse and accessory 
buildings. Basic engineering for the complex has been done by Kaiser. 


>» NASA is considering United Technological C roposals for develop- 
ment of quarter-million-, half-million- and mill ind-thrust segmented 
solid rockets. 


> United Aircraft is studying use of hydrogen-fueled rockets in a single- 
stage orbiting vehicle, such as Aerospace Plane, and in manned boosters. 


P Navy is investigating the use of direct the lectric conversion of 
heat from a nuclear reactor for propulsion syst that could drive sub- 
proj 

marines faster than 50 kt. Systems burning oxyg: | hydrogen or lithium 
hvdride to create electricity and systems which yw tore billions of Joules 
of electrical energy in cryogenic metals also are un tudv. Weight savings 

> 5 5 > 
involved in some of these systems could make tl practical for aircraft 


> Minuteman first stage burned 3 milliseconds less than programed duration 
during the missile’s successful first flight, requiring the third stage engine to 
fire 3 sec. longer than planned. Nose cone landed within a few miles of the 
target point, although accuracy has not yet reached the precision of current 
liquid-fueled ICBMs. 


ulsion work, centered 
vith U. S. Air Force 
ep the Griffon flying 


> Nord Aviation is continuing its turbojet-ramjet 
around its supersonic Griffon experimental intercept 
funds. French funds alone were not sufficient t 


> Canadian topside sounder satellite antennas will be flight tested soon on 
a nose cone launched from Wallops Island, Va., by a Javelin rocket vehicle. 
The Canadian satellite will have two 30-ft. and two 75-ft. antennas which 
will be wound on a drum and unreeled in orbit. 


> Russia’s Lebedev Physical Institute has produc maps of the thermal 
radiation of the moon using a new 22-meter radio telescope. 











What goes up must fly true. To maintain this condition, ( 

if F A S [ | PF Librascope has packaged the rectangular, polar and spherical | 
geometries of flight...in computers easily held in a man’s 

hand or held aloft by an economic expenditure of power...computers 

unexcelled for 22 years at calculating flight paths, interception 


courses, fire control trajectories...with answers that come 
: ui PI ERS out fast and right. They offer a challenging capability to 
alert project RaSh ai r | and design engi- 


neers. Write to Librascope, 808 Western Avenue, | ; ‘Ss, Glendale, Calif. 
Librascope, A Division of General Precision, Inc. = For § ® information on 


engineering career opportunities, address Glen Seltzer, ; ., Employment Mgr. 


computers that pace man’s expanding mind 
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Washington Roundup 


Russia’s orbiting of two seven-ton Sputniks eight days apart has stirred the begin- 
nings of an awareness in Washington that the space gap is extremely serious and could 
become permanent unless a vast effort is made to close it. The situation is substantially 
what it was three years ago—Russia has a great lead in t ind propulsive power—but 
reviews now under way should bring acceleration in both U. S. military and civilian 
programs. 

President Kennedy, who said last week the gap “is a matter of great concern” 
(see p. 28), has asked civilian space chief James E. Webb t 1k over the entire National 
Aeronautics and Space Administration program and reco1 nd changes this week. 

On the military space front, there is even more activity. Before the end of this 
month, recommendations for a reorganized and expanded military program will be put 
before top Air Force officials by the special Air Research and Development Command 
space studv groups which Trevor Gardner heads (AW J 23, p. 32). These groups 
then will report to Defense Secretary Robert McNamat | Deputy Secretary Roswell 
Gilpatric. 

The main Gardner group has been assisted in its intensive four-month study by a 
Los Alamos study group of 17 industry and Se scie wren headed by Theodore 
Tavlor, vice president of General Atomics and techn 1 of Project Orion, and 
by a special group to study organizational problems 7 tter includes retired USAF 
Gen. Nathan Twining, former chairman of the Joint ¢ fs of Staff; Charles A. Lind- 
bergh; Frank Pace, Jr., board chairman of Gencral Dv: William Baker, executive 
vice president of Bell Telephone Laboratories; Jam« president of Avco; John 
Floberg, former Navv under secretary and atomic commissioner; Malcolm 
McIntyre, president of Eastern Air Lines and forme: under secretary; William 
C. Foster, former head of the Gaither committee and Olin-Mathieson executive vice 
president, and Charles Lauritsen, CalTech physics prof lhe Los Alamos group 
also was supported by special studies made by Rand rp.. Aerospace Corp. and 
Rover Project personnel at Atomic Energy Commiss Los Alamos laboratory. 

Urgency of the main task force’s job was emphasized when Sputnik VII made 
three passes over one all-day session in Los Angel | news of Sputnik VIII 
and the Venus probe interrupted another weckend working session. 


Classified version of the Wiesner task force report to President Kennedy on mis- 
sile and space programs suggests that the U.S. announce Samos satellite reconnaissance 
flights to the United Nations and invite UN inspection t under rules defined by the 
U.S. The report says there is a most urgent need for rveillance and target recon- 
naissance capability. But it also says a special security organization now operating to 
protect Samos and Midas is interfering with other military space programs. 


State Department is considering filing notice 48 hr. in advance of all interconti- 
nental ballistic missile and space launchings with the UN Committee on Outer Space 
as an example for Russia to follow. The suggestion came from Sen. John Stennis, who 
believes that a stray, unannounced missile shot could accidentally trigger World War 
I]I—particularly now that Great Britain and France, as well as Israel, Cuba and Com- 
munist China have some prospect of developing missil pabilities in the foreseeable 
future. 

Stennis points out that since the Vanguard test launching attempt in December, 
1957, the U. S. has tried 58 satellite or space probe launchings and 30 have exploded, 
been destroved by the range safety officer, veered off rse or otherwise failed. 

Stennis’ Preparedness Investigating Subcommittee has even considered investigating 
possible contractor responsibility for launch failures. He has named James T. Kendall, 
former assistant attorney general of Mississippi, as h unsel and Dr. Claude D. 
Baldwin, who was assistant Air Force comptroller for th t five years, as staff director. 


Defense Secretary McNamara’s first formal congressional appearance was sched- 
uled for Feb. 20 before Senate Armed Services Committee. Later this week, he is due 
before closed hearings of the House Armed Services Committee with Gen. Lyman 
Lemnitzer, chairman of the Joint Chiefs of Staff 

McNamara’s revised defense program is due to go to President Kennedy early 
next week. House Defense Appropriations Subcommittee began hearings last week 
on the former administration’s Fiscal 1962 budget, with Lemnitzer as an early witness. 


Assistant service secretaries won't testify this year beca any of them are too new 
in their jobs. —Washington Staff 
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Soviets Launch Venus Probe From Orbit 


Seven-ton Sputnik VIII is used as space platform; 
instrumented interplanetary vehicle weighs 1,418 lb. 


Washington—Sovict Russia continued to capitalize on its superiority in 
propulsion and demonstrated advanced guidance capabilities by launching 
a probe to Venus from an orbiting satellite on Feb. 12 in one of the most 
significant engineering accomplishments to date in space 

The 1,4181b. probe, which the Soviet Union calls an automatic inter 
planetary station, was boosted from its Sputnik VIII mother satellite into 
Venus ecliptic plane. It is expected to pass close to Venus in mid- or 
late-April, and then go into an orbit around the sun. It is transmitting on 


r 


ground command 922.5 mx 
solar-generated power. 
Soviet scientists predicted 
spread use of the orbital launch tech- Recalculation of the 
nigue in the future and said mor last Tuesday indicated 
sophisticated Venus probes will follow — be 
to obtain and transmit data on the National Aeronautics and Space Ad- 
planet’s “flora and fauna if they exist ministration had planned a variation 
and on atmosphere and surface com launch from orbit technique 
position. its Vega launch vehicle, using 
Sputnik VIII was launched in a p-start capability in a parking orbit 
direction opposite the earth’s rotation canceled in Decem- 
ind originally was forecast to reach its Dec. 19, 1959) and 


, a frequency used to get maximum range from 


to Venus in 146 days 
trajectory ellipse 
flight time 


wide | sest int 


will 


ut to 92-108 davs 


1959 (AW 





U.S. Not Tracking Soviet Venus Probe 


Washington—United States is not tracking the Soviet Venus probe with its own 
facilities, but expects to obtain information on the probe from the Jodrell Bank 
station in Britain. 

Minitrack and military radar networks are monitoring earth orbiting portions 
of the probe’s mother satellite, Sputnik VIII. The only U. S. antenna capable 
of tracking the probe is the 85-ft. Goldstone dish, which is in the earth’s shadow 
when Russia commands the probe to transmit. 

National Aeronautics and Space Administration has a contract with Jodrell Bank, 
and the 250-ft. radiotelescope there has been listening on the 922.8-mc. probe fre- 
quency. Late last week, it had received no signals. 

Meanwhile, the United States does not foresee a Venus probe attempt until 
August, 1962, when the seventh Centaur test vehicle is scheduled to carry about 
1,000 Ib. to the planet. Dr. Hugh L. Dryden told the House space committee 
of the plan (see p. 28), and he also said the second Venus shot is scheduled in 1964. 
Second shot, a Mariner Venus fly-by, is to be the 14th Centaur launch. 

Most favorable dates for Venus launches in the next decade are Aug. 16, 1962; 
Mar. 28, 1964; Oct. 27, 1965; June 5, 1967, and Jan. 11, 1969. These dates, and 
dates for optimum Mars trajectories, were computed by the Rand Corp. for the first 
House space committee. 

Earth-Mars optimum launch dates are Nov. 16, 1962; Dec. 23, 1964; Jan. 26, 
1967, and Feb, 28, 1969. 

NASA, which last week assumed responsibility for the release of satellite tracking 

information, has compiled this data on the two most recent Sputniks: 
© Sputnik VIII (1961 Gamma): Gamma | is the probe; Gamma 2 the rocket body 
which re-entered the earth’s atmosphere soon after launch, and Gamma 3 and 4 
the mother satellite which has split into two pieces. Gamma 3 last week had an 
89.79-min, period, an apogee of 201.5 mi. and a perigee of 123 mi. Gamma 4 
had an 89.54-min. period, 186-mi, apogee and 124-mi. perigee. A Fifth object is in 
the Gamma complex and has been tentatively identified as part of the payload fairing. 
Before the mother satellite split into Gamma 3 and 4, it had an orbital period of 
86.66 min., an apogee of 196 mi. and a perigee of 125 mi. 
e Sputnik VII (1961 Beta): The main satellite, Beta 1, is expected to re-enter the 
atmosphere by Feb, 22. Last-stage rocket casing, Beta 2, re-entered Feb. 12-13. 
Beta 3 is an object which broke loose or was ejected from the spent rocket or from 
the satellite, and has an estimated Mar. | re-entry date. The 7.1-ton satellite 
last week had a period of 89.66 min., an apogee of 196 mi. and a perigee of 125 mi. 
Beta has a 90.09-min. period, 207-mi. apogee and 148-mi. perigee. 
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their load to anv point on the earth 
nd to points in cosmic space that are 
vond the reach of the Americans.” 

Russian explanations following launch 
f Sputnik VIII were more detailed 
than reports issued on Sputnik VII 

AW Feb. 13, p. 28). Some U.S. space 
fficials believe both Sputniks VII and 
VIII were essentially the same, and 
that Sputnik VII had the same mission 
is Sputnik VIII, but failed to eject its 
Venus probe. 

Dr. Hugh L. Dryden, deputy ad- 
ministrator of the National Aeronautics 
ind Space Administration, expressed 
this opinion and said Russia mav have 
made an attempt to launch a Venus 
probe last Oct. 1, when Soviet Premier 
Nikita Khrushchev was in this country, 
and failed 


U. S. Opinion 


Consensus of several propulsion ex- 
perts in the U.S. space program is that 
the launch vehicles for both of latest 
Sputniks were identical three-stage svs- 
tems with $00,000 to 1,000,000 Ib 
lift-off thrust. Propellant is believed 
to have been  alcohol-oxygen or 
kerosene-oxvgen. 

Russia said the scientific objectives 
of the probe are to determine the fol- 
lowing: 

e Methods of injecting a space body 
into an interplanetary trajectory. 

e Performance of radio guidance and 
communications over interplanetary 
distances. 

e Size of the solar system, by re- 
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Space Cooperation 

Washington—Soviet Premier Nikita 
Khrushchev last week said he wel- 
comed President John F. Kennedy’s offer 
to cooperate with Russia in space explor- 
ation, culture and trade and the struggle 
against disease. 

Khrushchev’s statement was made in 
reply to Kennedy’s telegram congratu- 
lating Russia on its successful Venus 
space probe. “We appreciate such an 
approach to these problems,” Khrushchev 
said. 

The President mentioned 
tion in his State of the Union speech. 
He told his press conference last week 
after Khrushchev’s remark that he hopes 
it will be possible to improve U.S.- 
Soviet relations enough this year to make 
cooperation in space possible. 


coopera- 











measuring the astronomical unit—the 
mean distance between the earth and 
sun (91.9 million miles) which could 
be in error by as much as 30,000 mi. 
Amplification of objectives came 
last week from these Soviet scientists: 
e Oleg Melnikov, in charge of the 
Leningrad Astronomical Obesrvatory’s 
stellar physics section: Probe will pass 
through the thick cloud blanket shroud- 
ing Venus and obtain first hand 
evidence of the planet’s atmosphere. 
e Y. L. Krinov, president of the Inter- 
national Meteorite Commission: Al- 


though it can be presumed that meteors 
are not a serious danger to space ships 
headed to Venus, the probe could 
answer another question—““Will meteor- 
ite streams comprised of many particles 
weighing fractions of a gram be a 


serious obstacle to 
travel?” 

Such streams are thought to occur 
frequently near the sun, where the 
probe is heading 
e Vladimir Belousov, chairman of the 
Soviet Geodesy and Geophysics Com- 
mittee: A study of Venus should help 
answer questions about the earth. He 
points to the theory of planet develop- 
ment based on mass and distance from 
the sun. Although Venus’ mass is 
about the same as the mass of the 
earth, it is closer to the sun, “‘so if 
Soviet scientists find some difference 
in structure of Venus soil, atmosphere 
and volcanic processes, it will be clear 
these differences were caused by a dose 
of solar energy received by the sun.” 
@A. A. Severny, director of the 
Crimean Astrophysics Observatory: The 
probe will be subjected to the effects 
of meteorites, high energy particles and 
cosmic rays. 

Problems of lengthy exposure to radi 
ation and solar flares are of great sci 
ientific and practical importance. 

e@ Vladimir Timakov, vice president of 
the Soviet Medical Academy: Venus 


interplanetary 
P 
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probe may “lift the veil trom the 
mysteries of the origin of life.” 

Two days after Sputnik VIII was 
launched, USSR said in Moscow that 
the probe has a ‘temperature control 
system which ensures proper conditions 
for operation of equipment.” 

“The station carries radio equipment 
designed to accomplish the following 
tasks: measure parameters of the sta- 
tion’s movement with relation to earth; 
relay to earth results of measurements 
carried out by scientific instrumentation 
on board: relay to earth information on 
systems operation and units on board,” 
the Soviet news agency Tass reported 
recently. 

During telemetry transmissions, trig- 
gered by ground command, the instru- 
ment package is powered by chemical 
batterics charged by solar cells. Two 
transmissions were commanded the first 
two davs of operation, but some U.S 
space officials feel the Soviet solar cell 
conversion svstem is not very efficient 
because Russia says it will receive data 
only every five days on the progress of 
its probe, and will report this data 
weekly. 

Soviets reported trajectory measure- 
ments taken during the initial transmis 
sions came through with substantial 
strength and showed all systems oper- 
ated as planned, the on-board tempera- 
ture was 86F, and solar cells were 
oriented correctly to the sun. 

Soviet Academician Ari Shternfeld 
believes the best time to read out data 
on measurements of Venus’ atmosphere 
will be between May 15 and May 29, 
when the distance between the earth 
and Venus will be smallest—about 24.9 
million miles. 


Soviet Discussion 


Soviet public statements in the past 
have indicated a determination to ex 
plore Mars or Venus, but have always 
emphasized difficultics in communica- 
tions and precise guidance 

Most Soviet discussion 
centered around Mars 

Shternfeld wrote in the Dec. 30 is- 
sue of Economicheskava Gazeta that 
Mars was 56.2 million mi. away Christ 
mas dav, the closest in two vears; fur- 
thest distance will be 61.8 million mi 
on Feb. 3, 1963. The gap will begin to 
close in 1965 and will decrease gradu 
ly until 1971, when it will reach 34.6 
million mi. 

Observers in Moscow could recall no 
such detailed discussions of flight to 
Venus. In last month’s issue of Trud, 
Professor Vladimir V. Dobranravo\ 
said that “launching of an automatic sta- 
tion similar to the one which photo- 
graphed the reverse side of the moon 
to the neighborhood of Mars and Venus 
is a matter of the not too distant future. 
Times of the most favorable position of 
earth and Mars for launching the rocket 


recent has 


already have been calculated” (see box). 

Academician L. I. Sedov, who hailed 
the Venus probe also attempted to re- 
fute speculation in Italy and Germany 
that Sputnik VII contained humans or 
animals 

Sedov said the Feb. 4 satellite was 
purely experimental and contained “no 
special equipment for the study of outer 
space lhe rumors which have been 
spread abroad that there is a human 
being on the satellite do not accord with 
reality.’ 
Main Objectives 

He said the 
flight we 
a preci it, and to 
orbital pa 

S« dc )\ 
contain¢ 


main objectives of the 
put the heavy satellite in 
measure its 
eters 

iid the Feb. 4 payload 
» special system for the 

tellite to earth.” 

AP nmentator said the cur- 
rent S inch vehicle could put a 
“big loa to a 22,000 mi. stationary 
orbit. H | that “equipped with 
proper apparatus, which could be in- 
stalled without special difficulties owing 
to the big weight of the launched ob- 
ject, the Sputnik could act as a relay 
station ig a tremendous range of 
radio over ultrashort 


wavelengt 


return 


tions 





F-1 Booster Fired 


An uncooled “‘battleship” model of 
the NASA-Rocketdyne F-1 liquid pro- 
pellant booster has developed 
1.550 million Ib. of thrust in a two-sec- 
ond static firing at Edwards Air Force 
Base, Calif 

The purpose of the static test firing 
was to determine whether combustion 
instability would develop at that thrust 
level. The F-1 chamber has _ been 
fired more than 100 times at thrust 
levels between 950,000 and 1 million 
Ib. and remained stable for about the 
last 40 tests. The recent firing was the 
first time the chamber had reached or 
its design maximum thrust 
level of 1.5 million Ib. and it is the 
highest thrust known to be achieved by 

hamber, according to Rocket- 
The chamber is being tested on 
stand 2-A at Edwards and was fired for 
the first time in December. 

The F-1 is being developed by Rocket- 
dyne Division of North American Avia- 
tion under a contract let by the Mar- 
shall Space Flight Center of National 
Aeronautics and Space Administration. 
The high chamber pressure of 900 psi. 
makes the F-1 more likely to go unstable 
than earlier chambers operating at lower 
pressures. The two-second run was made 
without a nozzle skirt but since instability 
usually occurs upstream of the nozzle 
throat and within 1.5 sec. of ignition, 
considered valid. 
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Soviets Launch Venus Probe From Orbit 


Seven-ton Sputnik VIII is used as space platform; 
instrumented interplanetary vehicle weighs 1,418 lb. 


Washington—Soviet Russia continued to capitalize on its superiority in 
propulsion and demonstrated advanced guidance capabilities by launching 
a probe to Venus from an orbiting satellite on Feb. 12 in one of the most 
significant engineering accomplishments to date in space. 

The 1,418-Ib. probe, which the Soviet Union calls an automatic inter- 
planetary station, was boosted from its Sputnik VIII mother satellite into 
Venus’ ecliptic plane. It is expected to pass close to Venus in mid- or 
late-April, and then go into an orbit around the sun. It is transmitting on 
ground command 922.8 mc., a frequency used to get maximum range from 
solar-generated power. —_—— 

Soviet scientists predicted wide- closest point to Venus in 146 days. 
spread use of the orbital launch tech- Recalculation of the trajectory ellipse 
nique in the future and said more last Tuesday indicated flight time will 
sophisticated Venus probes will follow be cut to 92-108 days. 
to obtain and transmit data on the National Aeronautics and Space Ad- 
planet’s “flora and fauna if they exist’ ministration had planned a_ variation 
and on atmosphere and surface com- of the launch from orbit technique 
position. with its Vega launch vehicle, using 

Sputnik VIII was launched in a __ stop-start capability in a parking orbit. 
direction opposite the earth’s rotation Vega vehicle was canceled in Decem- 
and originally was forecast to reach its ber, 1959 (AW Dec. 19, 1959) and 





U.S. Not Tracking Soviet Venus Probe 


Washington—United States is not tracking the Soviet Venus probe with its own 
facilities, but expects to obtain information on the probe from the Jodrell Bank 
station in Britain. 

Minitrack and military radar networks are monitoring earth orbiting portions 
of the probe’s mother satellite, Sputnik VIII. The only U. S. antenna capable 
of tracking the probe is the 85-ft. Goldstone dish, which is in the earth’s shadow 
when Russia commands the probe to transmit. 

National Aeronautics and Space Administration has a contract with Jodrell Bank, 
and the 250-ft. radiotelescope there has been listening on the 922.8-mc. probe fre- 
quency. Late last week, it had received no signals. 

Meanwhile, the United States does not foresee a Venus probe attempt until 
August, 1962, when the seventh Centaur test vehicle is scheduled to carry about 
1,000 Ib. to the planet. Dr. Hugh L. Dryden told the House space committee 
of the plan (see p. 28), and he also said the second Venus shot is scheduled in 1964. 
Second shot, a Mariner Venus fly-by, is to be the 14th Centaur launch. 

Most favorable dates for Venus launches in the next decade are Aug. 16, 1962; 
Mar. 28, 1964; Oct. 27, 1965; June 5, 1967, and Jan. 11, 1969. These dates, and 
dates for optimum Mars trajectories, were computed by the Rand Corp. for the first 
House space committee. 

Earth-Mars optimum launch dates are Nov. 16, 1962; Dec. 23, 1964; Jan. 26, 
1967, and Feb, 28, 1969. 

NASA, which last week assumed responsibility for the release of satellite tracking 
information, has compiled this data on the two most recent Sputniks: 

@ Sputnik VIII (1961 Gamma): Gamma 1 is the probe; Gamma 2 the rocket body 
which re-entered the earth’s atmosphere soon after launch, and Gamma 3 and 4 
the mother satellite which has split into two pieces. Gamma 3 last week had an 
89.79-min, period, an apogee of 201.5 mi. and a perigee of 123 mi. Gamma 4 
had an 89.54-min. period, 186-mi. apogee and 124-mi. perigee. A Fifth object is in 
the Gamma complex and has been tentatively identified as part of the payload fairing. 
Before the mother satellite split into Gamma 3 and 4, it had an orbital period of 
86.66 min., an apogee of 196 mi. and a perigee of 125 mi. 

e Sputnik VII (1961 Beta): The main satellite, Beta 1, is expected to re-enter the 
atmosphere by Feb. 22. Last-stage rocket casing, Beta 2, re-entered Feb. 12-13. 
Beta 3 is an object which broke loose or was ejected from the spent rocket or from 
the satellite, and has an estimated Mar. 1 re-entry date. The 7.1-ton satellite 
last week had a period of 89.66 min., an apogee of 196 mi. and a perigee of 125 mi. 
Beta has a 90.09-min. period, 207-mi. apogee and 148-mi. perigee. 











its missions were shifted to Atlas- 
\gena B. 

Impact of the latest Sputniks in the 
United States and abroad was greater 
than that of most recent Soviet shots 
Assessment of the Soviet space lead was 
studied in a hastily-called congressional! 
inquiry (see p. 28), and comparisons of 
U.S. and USSR programs were made 
again in this country (see p. 32) and 
abroad. 


Military Implications 

Military implications of the Soviet 
shots were not overlooked, with Euro- 
pean comment centering on the ap- 
parent ability of Russia to launch a 
warhead ecarthward from an_ orbiting 
space station. 

Comment from Soviet-bloc countries 
belittled U.S. space cfforts. Press re- 
ports from Warsaw, citing interviews 
with scientists and engineers, said “the 
problem of the weight of cosmic 
vehicles has ceased to exist for Soviet 
technology . . . it is an incontestable 
fact that the USSR is constantly out- 
stripping the United States in produc- 
tion of powerful rockets that can carry 
their load to any point on the earth 
ind to points in cosmic space that are 
bevond the reach of the Americans.” 

Russian explanations following launch 
of Sputnik VIII were more detailed 
than reports issued on Sputnik VII 
AW Feb. 13, p. 28). Some U.S. space 
officials believe both Sputniks VII and 
VIII were essentially the same, and 
that Sputnik VII had the same mission 
is Sputnik VIII, but failed to eject its 
Venus probe. 

Dr. Hugh L. Dryden, deputy ad- 
ministrator of the National Aeronautics 
ind Space Administration, expressed 
this opinion and said Russia may have 
made an attempt to launch a Venus 
probe last Oct. 1, when Soviet Premier 
Nikita Khrushchev was in this country, 
and failed 


U. S. Opinion 


Consensus of several propulsion ex- 
perts in the U.S. space program is that 
the launch vehicles for both of latest 
Sputniks were identical three-stage svs- 
tems with 800,000 to 1,000,000 Ib 
lift-off thrust. Propellant is believed 
to have been alcohol-oxygen or 
kerosene-oxvgen. 

Russia said the scientific objectives 
of the probe are to determine the fol- 
lowing: 

e Methods of injecting a space body 
into an interplanetary trajectory. 

e Performance of radio guidance and 
communications over interplanetary 
distances. 

e Size of the solar system, by re- 
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Space Cooperation 

Washington—Soviet Premier Nikita 
Khrushchev last week said he wel- 
comed President John F. Kennedy’s offer 
to cooperate with Russia in space explor- 
ation, culture and trade and the struggle 
against disease. 

Khrushchev’s statement was made in 
reply to Kennedy’s telegram congratu- 
lating Russia on its successful Venus 
space probe. “We appreciate such an 
approach to these problems,” Khrushchev 
said. 

The President mentioned coopera- 
tion in his State of the Union speech. 
He told his press conference last week 
after Khrushchev’s remark that he hopes 
it will be possible to improve U.S.- 
Soviet relations enough this year to make 





cooperation in space possible. 








measuring the astronomical unit—the 
mean distance between the earth and 
sun (91.9 million miles) which could 
be in error by as much as 30,000 mi. 

Amplification of objectives came 

last week from these Soviet scientists: 
e Oleg Melnikov, in charge of the 
Leningrad Astronomical Obesrvatory’s 
stellar physics section: Probe will pass 
through the thick cloud blanket shroud- 
ing Venus and obtain first hand 
evidence of the planet’s atmosphere. 
e Y. L. Krinov, president of the Inter- 
national Meteorite Commission: Al- 
though it can be presumed that meteors 
are not a serious danger to space ships 
headed to Venus, the probe could 
answer another question—““Will meteor- 
ite streams comprised of many particles 
weighing fractions of a gram be a 
serious obstacle to interplanetary 
travel?” 

Such streams are thought to occur 
frequently near the sun, where the 
probe is heading. 
© Vladimir Belousov, chairman of the 
Soviet Geodesy and Geophysics Com- 
mittee: A study of Venus should help 
answer questions about the earth. He 
points to the theory of planet develop 
ment based on mass and distance from 
the sun. Although Venus’ 
about the same as the mass of the 
earth, it is closer to the sun, “‘so if 
Soviet scientists find some difference 
in structure of Venus soil, atmosphere 
and volcanic processes, it will be clear 
these differences were caused by a dose 
of solar energy received by the sun.” 
@A. A. Severny, director of the 
Crimean Astrophysics Observatory: The 
probe will be subjected to the effects 
of meteorites, high energy particles and 
cosmic rays. 

Problems of lengthy exposure to radi 
ation and solar flares are of great sci 
ientific and practical importance. 

@ Vladimir Timakov, vice president of 
the Soviet Medical Academy: Venus 
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probe may “lift the veil trom the 
mysteries of the origin of life.” 

Two days after Sputnik VIII was 
launched, USSR said in Moscow that 
the probe has a “temperature control 
system which ensures proper conditions 
for operation of equipment.” 

“The station carries radio equipment 
designed to accomplish the following 
tasks: measure parameters of the sta- 
tion’s movement with relation to earth; 
relay to earth results of measurements 
carried out by scientific instrumentation 
on board: relay to earth information on 
systems operation and units on board,” 
the Soviet news agency Tass reported 
recently. 

During telemetry transmissions, trig- 
gered by ground command, the instru- 
ment package is powered by chemical 
batteries charged by solar cells. Two 
transmissions were commanded the first 
two days of operation, but some U.S 
space officials feel the Soviet solar cell 
conversion system is not very efficient 


because Russia says it will receive data 
only every five days on the progress of 
this data 


its probe, and will report 
weekly. 

Soviets reported trajectory measure- 
ments taken during the initial transmis 
sions came through with substantial 
strength and showed all systems oper- 
ated as planned, the on-board tempera- 
ture was 86F, and solar cells were 
oriented correctly to the sun. 

Soviet Academician Ari Shternfeld 
believes the best time to read out data 
on measurements of Venus’ atmosphere 
will be between May 15 and May 29, 
when the distance between the earth 
and Venus will be smallest—about 24.9 
million miles. 


Soviet Discussion 


Soviet public statements in the past 
have indicated a determination to ex 
plore Mars or Venus, but have always 
emphasized difficulties ymmMunica- 
tions and precise guidance 

Most recent Soviet di 
centered around Nlars 

Shternfeld wrote in the Dec. 30 is- 
sue of Economicheskava Gazeta that 
Mars was 56.2 million mi. away Christ 
mas dav, the in two vears; fur- 


In ¢ 


scussion has 


closest in 
thest distance will be 61.8 million mi 
on Feb. 3, 1963. The gap will begin to 
close in 1965 and will decrease gradu- 
ally until 1971, when it will reach 34.6 
million mi. 

Observers in Moscow could recall no 
such detailed discussions of flight to 
Venus. In last month’s issue of Trud, 
Professor Vladimir V. Dobranravov 
said that “launching of an automatic sta- 
tion similar to the one which photo- 
graphed the reverse side of the moon 
to the neighborhood of Mars and Venus 
is a matter of the not too distant future. 
Times of the most favorable position of 
earth and Mars for launching the rocket 


already have been calculated” (see box). 

Academician L. I. Sedov, who hailed 
the Venus probe, also attempted to re- 
fute speculation in Italy and Germany 
that Sputnik VII contained humans or 
animals 

Sedo the Feb. 4 satellite was 
purely experimental and contained “no 
special equipment for the study of outer 
space. lhe rumors which have been 
spread abroad that there is a human 
being satellite do not accord with 
reality 


Main Objectives 
He said th 
flight were t 
a preci 
orbital 
Sed 


contain¢ 


main objectives of the 
put the heavy satellite in 
t, and to measure its 
eters 

said the Feb. 4 payload 
» special system for the 
itellite to earth.” 
mmentator said the cur- 
inch vehicle could put a 
to a 22,000 mi. stationary 
id that “equipped with 
tus, which could be in- 
stalled without special difficulties owing 
to the big weight of the launched ob- 
ject, the Sputnik could act as a relay 
station ling a tremendous range of 
radio ‘ications over ultrashort 
wavelengtl 


pri ype I 





F-1 Booster Fired 


An uncooled “battleship” model of 
the NASA-Rocketdyne F-1 liquid pro- 
pellant booster has developed 
1.550 million Ib. of thrust in a two-sec- 
ond static firing at Edwards Air Force 
Base, Calif 

The purpose of the static test firing 
was to determine whether combustion 
instability would develop at that thrust 
level. The F-1 chamber has _ been 
fired than 100 times at thrust 
levels between 950,000 and 1 million 
Ib. and remained stable for about the 
last 40 tests. The recent firing was the 
first time the chamber had reached or 

ts design maximum thrust 
level of 1.5 million Ib. and it is the 
highest thrust known to be achieved by 
a single chamber, according to Rocket- 
The chamber is being tested on 
stand 2-A at Edwards and was fired for 
the first time in December. 

Che F-1 is being developed by Rocket- 
m of North American Avia- 
1 contract let by the Mar- 
shall Space Flight Center of National 
Aeronautics and Space Administration. 
The high chamber pressure of 900 psi. 
makes the F-1 more likely to go unstable 
than earlier chambers operating at lower 
pressures. The two-second run was made 
without a nozzle skirt but since instability 
usually occurs upstream of the nozzle 
throat and within 1.5 sec. of ignition, 
C onsidered valid. 
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Dryden Reports U.S. Is Not Using 
All Available Talent in Space Effort 


By Ford Eastman 


Washington—The United States is 
not using all of the scientific or indus- 
trial talent available in its space pro- 
gram, Dr. Hugh L. Dryden, deputy 
administrator of the National Aero- 
nautics and Space Administration, told 
the House Science and Astronautics 
Committee last week. 

Dr. Dryden, responding to commit- 
tee questions on whether the U.S. could 
expand its current space program, said 
there is surplus talent in both industry 
and universities that could be used in 
an expanded and accelerated space pro- 
gram. He also told the committee 
that “we as a nation are in a scientific 
and technical competition with the Rus 
sians” and that NASA is working as 
hard as it can with the resources that 
are available to it. 

Opening Witness 

He appeared as the opening witness 
in a major inquiry into the current 
status of the U.S. space program to 
determine whether its rate of progress 
is sufficient to catch and overtake the 
Soviet effort in this field and whether 
it is adequate to meet both U.S. scien- 
tific and military requirements. Dr. 
Dryden was scheduled to be followed 
by top technical officials from the sec- 
retary of defense’s staff and by research 
and development commanders of the 
Army, Navy and Air Force. 

Dr. Dryden also told the committee 
that the new NASA Administrator, 
James E. Webb, had been ordered to 
make a comprehensive review of the 
agency’s space program and submit rec- 
ommendations to President Kennedy 
for its revision or expansion. 

He credited the current Soviet space 
achievements to a four-year lead over 
the U.S. in organizing a national space 
effort and to a technical superiority 
in developing large thrust booster rock- 
ets. He noted the Soviets organized 
an interplanetary group of their Acad 





Booster Overtime 

Washington—Some contractors devel- 
oping critical Saturn booster components 
are working on a seven-day week, and 
the normal work week is on a six-day 
level, the National Aeronautics and 
Space Administration said last week. 

Overtime was authorized for Saturn 
in November, 1958, and has continued 
on a 20% level, NASA said. There is 
no overtime involved in Centaur and 
F-1, the other large NASA booster proj- 





ects, according to NASA. 
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emy of Sciencies in 1954, some four 
years before NASA was created in the 
United States. 

The Soviets have been using their 
standard ICBM rocket booster as the 
first stage of their recent Venus probes, 
but have boosted their capacity for put- 
ting payloads into orbit to seven tons 
by using improved second stage rockets. 


Dryden Warning 

Dr. Dryden warned that the U.S. 
would not be able to match this cur- 
rent Soviet payload capacity until 1964, 
when the Saturn clustered booster is 
to be available, and he indicated that 
the Soviets would continue to employ 
their basic booster capacity to under- 
take a variety of space missions during 
this period that will be beyond any 
U.S. technical capability. ‘These may 
include soft landings on the moon, 
orbiting and returning a two-man astro 
naut team, and deep space probes to the 
area of Mars, he said. 

Initial U.S. attempt to reach the 
vicinity of Venus will be made in 
August, 1962 when two shots in the 
Centaur liquid hydrogen second stage 
rocket test program will be aimed at 
Venus with an 1,100 Ib. payload. Dr. 
Dryden emphasized that these shots 
are primarily Centaur test shots in the 
early development test cycle of this 
vehicle. The programing toward Venus 
is being included in the hopes of achiev- 
ing a scientific bonus and is not the 
main purpose of the shots. 


Venus Schedule 


The first all-out Venus shots would 
be scheduled in March, 1964, when the 
Centaur is to have completed its test 
program and should offer the capacity 
for a “very sophisticated job of recon- 
naissance” in the Venus area. Saturn 
is to be initially available for Venus 
probes in October 1965, Dr. Dryden 
said. 

Dr. Dryden warned that there is no 
wav to buy “a vear or two of time” in 
booster development and that the 
United States will have to “sweat it 
out” until its big booster program pro 
duces the vehicles capable of putting 
large payloads into space. He pointed 
out that it is now impossible for U.S. 
boosters to put a scientific payload in 
the vicinity of Venus except on the 
days when Venus is closest to the earth, 
while the Soviets were able to make 
their shot almost a month after the 
optimum date of Jan. 13 had passed 
because of their much greater booster 
thrust. 

Dr. Drvden also said that: 


e U.S. guidance systems are “as good 
as the Russians” and that bigger and 
better systems are available, but the 
U.S. does not have the booster power 
to use them. 

e Scientific information gathered 
through Soviet space experiments and 
released at scientific meetings has been 
sketchy and not as detailed as U.S. 
scientists prefer. He said he did not 
know if Russians are withholding de- 
tails of their experiments or if they did 
not have the information to begin with. 
e U.S. has generally collected more 
valuable scientific information, espe- 
cially in the communications satellite 
field, and made this available to all 
nations, than has Russia. 

e U.S. favors talking with Russia at 
every opportunity in an effort to effect 
cooperation in space exploration proj- 
ects, but it has been difficult to find a 
field in which Russia would readily con- 
sent to cooperate. Russia insists that 
there are political problems to be solved 
first. 

e Use of solid fuels for booster rockets 
will grow at a normal rate, but will not 
be used as a replacement for Saturn in 
heavy space missions. There are prob- 
lems connected with transporting solid 
fuel rockets, more burning time is re- 
quired to achieve a greater over-all im- 
pulse and greater reliability is required. 





Kennedy on Space 

Washington—Soviet Russia’s continu- 
ing lead over the U. S. in space booster 
power is “a matter of great concern” 
and “it is going to be a major task to 
surpass them,” President John F. Ken- 
nedy said last week. 

“We have sufficiently large boosters 
to protect us militarily, but for the 
long heavy explorations into space, 
which require large boosters, the Soviet 
Union has been ahead . . .” he said. 

“We have made exceptional gains 
in space technology, which may not be 
as dramatic as Sputnik or as a probe 
to Venus but which in the long run does, 
at least I think should, give all Ameri- 
cans satisfaction in the efforts that we 
have made,” the President said. 

“Boosters, however, we are 
on... The Soviet Union made a sig- 
nificant breakthrough in this area some 
years ago, and they have continued to 
make their lead, and it explains why 
they were ahead of us in Sputnik and it 
explains why they have been able to put 
larger objects into space, and we have 
to recognize that their chances of con- 
tinuing to do that, unless we are able to 
make a breakthrough before the Saturn 
booster comes into operation, unless we 
are able to make a scientific break- 
through, we have to recognize that we 
are in a position, a secondary position 
on boosters.” 
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Air Force Routing Troop Airlift 
To Avoid Cuban Propaganda Risk 


Washington—More than 100 troop 
carrier transports will airlift U.S. Army 
paratroop units to Panama this week in 
Operation Solidarity, an exercise that 
could provide Cuba’s Castro govern- 
ment with fresh invasion propaganda 
material. 

Solidarity is one of a series of exer- 
cises involving airlift of troops from the 
continental United States for maneuy 
ers in such diverse areas as Panama, 
Alaska and the Philippines. 

To minimize the possibility of a Cu- 
ban incident, the airlift fleet—com- 
posed of Lockheed C-130s and Fair- 
child C-123s and 119s—will skirt the 
boundaries of Havana’s Flight Informa- 
tion Region (HFIR) en route. Within 
this zone, Cuba controls all aircraft on 
Instrument Flight Rule clearances. 

Since the HFIR blankets all of Cuba 
and surrounding waters, the relatively 
short-range Tactical Air Command air- 
craft must detour up to 500 mi. on the 
over-water leg from Florida to the Canal 
Zone. Partly responsible for the extra 
distance is a Cuban NOTAM (AW 
Dec. 12, p. 50) banning all U.S. flights 





General Dynamics 
Writes-off Jet Costs 


New York—Costs of its Convair 880M 
and 990 jet transport program have 
forced General Dynamics Corp. to make 
additional write-offs in the fourth quar- 
ter of 1960 after advising stockholders 
in the third quarter that a $96.5 million 
pre-tax write-off at that time would cover 
all future anticipated charges (AW Oct. 
3, p. 47). 

In a terse letter to stockholders, much 
in contrast with the tone of the usual 
General Dynamics quarterly report, 
Chairman Frank Pace said that neither 
the 880M nor the 990 had been flight 
tested when the third quarter report was 
written. 

Since then flight tests have indicated 
costs substantially above earlier estimates 
would be required for unspecified modi- 
fications. Probably these are flight con- 
trols. 

These costs will absorb what other- 
wise would have been fourth quarter 
earnings. As a result, the net loss for 
the year will roughly equal the $26 mil- 
lion reported in September, Pace said, 
and he concluded: 

“Despite the many accomplishments 
achieved by General Dynamics during 
the year, the effect of the jet transport 
program has made the year 1960 a most 








disappointing one.” 
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from a 30-mi. wide corridor extending 
into the Caribbean from the island’s 
northwestern tip. 

In another exercise, 300 aircraft were 
engaged in the Philippines last week, 
carrying and supporting a battle group 
of the Strategic Army Corps. Conducted 
in the Clark AFB-Stotsenberg training 
area, Exercise Long Pass is designed to 
test and improve U.S. capability for 
moving air and ground forces to such 
trouble spots as Laos and for supporting 
their operations. 

First phase of Long Pass began last 
week as 128 military transports carried 
troops from the United States and the 
Pacific area to the Philippines. Joint 
air and ground operations are to follow 
this week, with 92 Tactical Air Com- 
mand aircraft dropping assault troops 
and providing close air support. Of 300 
aircraft participating, 200 are from the 
continental United States and 80 from 
Pacific Air Command. 

In Exercise Willow Freeze, about 
3,500 troops of the 82nd Airborne Di- 
vision were trained in the airborne re- 
inforcement of the Alaskan Command 
during a 10-day project that ended Feb. 
19. 

Called Banyan Tree last year and in 
1959, Operation Solidarity is a simu- 
lated Strategic Army Corps airborne as 
sault on anv enemy position. 

Rasically, it is to test paratroop com- 
bat capabilitv, but because Albrook 
\I'B, staging area for the exercise in 
Panama, is more than 1,400 naut. mi. 
from the continental United States 
ilong the routes to be flown, Solidarity 
ilso is viewed as a mobility trial for 
AC's troop carrier wings. 

Operation Solidarity marks the first 
implementation of a policy under which 
reserve troop carrier wings on annual 
training tours will be mixed with regu- 
lar Air Force airlift units in joint maneu- 
\ An outgrowth of the USAF re- 
serve reorganization last summer, this 
new approach will make practical use 
of the 15 troop carrier reserve wings’ 
airlift capability when they are mobi- 
lized for their annual active duty tours. 
These tours formerly were devoted to 
training. 

Airborne contingents from Panama, 
Colombia, Brazil, Peru and Chile will 
join in Solidarity by jumping alongside 
soldiers of the U.S. 82nd Airborne 
Division. This broad inter-American 
participation in a hemispheric defense 
exercise sponsored by the United States 
is significant in view of recent Cuban 
attempts to foment revolutionary move- 
ments in two of the nations involved in 
the maneuver, Peru and Colombia. 


The first potential incident arising 
out of Operation Solidarity occurred 
Feb. 3, when the pilot of a C-119, oper- 
ated by the 514th Troop Carrier Wing 
at Mitchell AFB, N. Y.—the only Air 
Force Reserve unit participating in the 
exercise—filed an IFR clearance from 
Homestead AFB, Fla., to Panama on 
a pre-exercise flight. The transport’s 
routing would have penetrated the edge 
of the HFIR. 

Flying away from the Florida coast, 
the pilot was informed by Miami air 
trafic control center that his flight 
plan was unacceptable to Cuban air 
trafic control authorities. Miami then 
relayed a revised routing furnished by 
the Havana center. This new clearance 
called for a direct course to the Havana 
radio beacon where the pilot was to 
cross the Cuban mainland before turn- 
ing south toward Panama. 

The Havana clearance, which ran 
counter to an Air Force policy against 
flying over Cuban territory, was re- 
jected, and the pilot returned to Home- 
stead. Later, Air Force revised the route 
the Mitchell AFB C-119s had been 
scheduled to take across the Caribbean. 
By following this new course, aircraft 
stay clear of the Havana Flight Informa- 
tion Region. 

But at the same time, C-119 flight 
time to Panama has been extended by 
about 2 hr. and now entails more than 
9 hr. of nonstop, twin-engine flight 
over water. In order for shorter-range 
regular Air Force C-123s to reach Pana- 
ma, a refueling stop at Kingston, Jamai- 
ca, has been scheduled. 

Adding to the variety of training pro- 
grams will be Exercise Denning Spring, 
which will be held at Camp Irwin, 
Calif. Denning Spring will cover desert 
operating techniques. 





Piper Sales Off 


Virst quarter sales of Piper Aircraft 


19% below sales for the 
same October-December period _ last 
year. Sales of $8,687,332 produced a 
first quarter net income of $.24 per 
share, compared with last year’s first 
quarter income of $.78 per share. 

Charles W. Pool, company treasurer, 
attributed the decrease primarily to 
the depressed condition of the economy. 
High early production and initial costs 
at the company’s new Vero Beach, Fila., 
plant, where the Piper Cherokee (AW 
Jan. 9, p. 101) is going into production, 
contributed to the lowered earnings. 

Production at the Lock Haven, I 
plant is being advanced this month from 
84 to 124 planes per day as a result of 
increased sales of the low-priced Piper 
Colt (AW Nov. 21, p. 106). 

Lower profits for the current year had 
been forecast earlier by the company 
(AW Jan. 16, p. 27). 


Corp. were 
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MR-2 Chimpanzee Undergoes 17g Force Re ted ead ke 


Chimpanzee passenger in second Mercury-Redstone launch (AW Feb. 6, p. 26) is shown 


e Increasing concern with the need to 
cope w conflicts which could 
grow int clear war. 

e More emphasis on the Far East and 
China’s ng power.” 

e@ New stress on civil defense and the 
creatio ) emergency communica- 
tions s$\ 
e Some 


comm 


reorganization of British troop 
id hints of cuts in troops 


rseas 


British Space Group 
Meets to Form Program 
tst meeting of representa- 
tish Space Development 
20 to elect a board 
echnical and financial 


London 
tives 
; I eb 


ah represents a  con- 
x major electronic com- 
ig Associated Electrical 
iated Television, Decca 
communications, Rank 
British Insulated Cal- 


Rolls- 


Havilland and 


undergoing a flight load of 17g for about 1 sec. during ignition of MR-2 escape rocket. 


s 


Photos were taken from 16 mm. motion picture film exposed at 4 frames per second. 


British Defense Policy Report Puts 
Stress on Nuclear-Equipped Planes 


London—British government’ 
defense white paper, 
weck, stated that Britain would con 


tinue to rely on planes carrying nucl 


mua 


1] } ] ; 
publish¢ alas 


+ 


weapons as its main contribution to tl 
Western over the next 
decade 

lo counter defensive 
improved Mark 
V-bombers would be given 
“stand off” capability, whil 
bomber command hoped to get com 


missiles to carry British 
made warheads to targets from Am«¢ 
can and British bases, the report 

(he report referred to planes de 
signed for low-flving attacks (apparenth 
the Vickers-English Electric TSR.2 and 
the Blackburn Buccaneer) but 
tioned no new weapons for the RAI 

Defense budget for 1961-62 totaled 
$4.634 billion, an 
million over the previous year’s and 
more than a quarter of all government 
expenditures 

Because a $33.6 million 
German contribution to defense 
is no longer forthcoming, the increas¢ 
will cost taxpayers $142.8 million. In 
addition $52.1 million will be spent on 


1¢ 


deterrent 


imp! ) 


versions 


binations of 


mien 
+ 


increase of $109.2 


West 


costs 


civil defense, a rise of over $9 million 
\lthough over-all defense spending 


will rise, the defense budget will 


slightly smaller proportions of the 
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Redefined Space Effort Forecast 
With Expanded Military Mission 


Washington — Kennedy Administra- 
tion is expected to use the National 
Aeronautics and Space Council to re- 
define the U.S. space program, which 
in the past has suffered mainly from a 
lack of urgency, Rep. Emilio Q. Dad- 
dario (D.-Conn.) said last week. 

Rep. Daddario also looks to the Ken- 
nedy Administration, through Vice 
President Lyndon Johnson, to clearly 
acknowledge that there is a military 
space mission for manned spacecraft as 
well as for navigation and communica- 
tion satellites. 

The congressman is a House Science 
and Astronautics Committee member. 
He introduced legislation now pending 
to allow the Vice President, rather than 
the President, to head the Space Coun- 
cil. Rep. Daddario said Johnson is 
familiar with both the military poten- 
tial and with the current space program, 
and is “a man who gets things done.” 

Failure of President Eisenhower to 
utilize the machinery of the Space 
Council, Rep. Daddario said, resulted 
in the National Aeronautics and Space 
Administration’s chief fulfilling the 
advisory responsibility. 

“This has contributed, I believe, to 
some of the unhealthy competition and 
maneuvering among agencies which in 
itself is a severe drag on progress,” he 
said. 

Rep. Daddario believes the Space 
Council and not NASA should define 
the national space program, and should, 
in fact, accelerate target-dates which 
now are slipping. He cited recent re- 
scheduling in these major programs 
e Venus flyby—Delayed until 1964 from 
the original 1962 schedule. 

e Qualifying flight tests of the F-1 1.5 
million Ib. thrust engine—Delayed from 
1963 to 1965. 

e Apollo mission tests—Rescheduled 
from 1965-1970 to 1968-1970. 

@ Rover nuclear rocket tests—Delaved 
from 1965 to 1966-1967. 

e Orbiting astronomical observatory— 
Delayed a year to 1964. 

Speaking at a luncheon meeting here, 
Rep. Daddario said lack of urgency, 
failure to use existing talents, failure 
to treat the space race as an emergency, 
and failure to give enough weight to 
psychological as well as scientific objec- 
tives have combined to slow the entire 
space effort. 

He lauded the incoming NASA Ad- 
ministrator, James E. Webb, as “a 
proven administrator . . . with a record 
of imaginative public service,” but he 
criticized Dr. Hugh L. Dryden, deputy 
NASA chief, for reacting to the Sovict 
Venus probe “with the quiet hope that 
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they {the Russians} will share what 
they learn. 

“I do not think we can count on the 
charitable benevolence of Soviet scien- 
tists,” Rep. Daddario said. “Perhaps 
some day a unified effort will be 
achieved, but it is scarcely likely to hap- 
pen tomorrow. The Russians, I suspect, 
will not be quick to share their knowl- 
edge of propulsion.” 

The congressman said the U.S. has 
been “painfully slow in decision-mak- 
ing” regarding boosters, with many 
basic decisions still not made to give the 
program impctus and direction. 

He implied a closer relationship is 
needed between NASA and the Defense 
Department, because both have 
“booster development programs that 
can contribute to each other without 
being competitive in terms of indus- 
trial and scientific facilities.” 

Rep. Daddario said he is troubled 
over NASA’s development of a ca- 
pacity for biomedical research. He said 
he is completing a report on the sub- 
ject and although he did not elaborate, 
it apparently will draw attention to 
duplication between NASA and_ the 
military in this field. 

NASA has announced plans to estab- 
lish a life sciences laboratory at Ames 
Research Center which eventually is 
scheduled to be manned by a staff of 
200. 

Among specific means to spur the 
space effort, Rep. Daddario suggests an 
overhaul of government contracting 
methods and a revision of existing pat- 
ent policies. 

Each proposal by a contractor, he 
said, “represents considerable skill and 
know-how as well as management abil- 
ity. But the increasing demands on 
contractors seeking to put their abilities 
to work for the government is having 
an opposite effect from that we all 
desire—it is discouraging concerns from 
entering competitive bidding. 

. We should review the cumber- 
some procedures that require a massive 
and expensive effort to convince the 
government where it can buy the best 
product. The work necessary to estab- 
lish a proper bid becomes as expensive 
as production itself, and spurs a com- 
petition that needs to be subjected to 
close scrutiny.” 

He said such competitions are justi- 
fied if they result in savings and in a 
far better product. But they may be a 
needless waste of national resources “‘if 
they only harass experienced and quali- 
fied industrial teams, and if they fore- 
stall the use of ideas, imagination and 
initiative.” 


Rep. Daddario heads the House 
space subcommittee dealing with pat- 
ent provisions and has been pushing 
for basic changes in the law which 
gives the government title to inven- 
tions made under government contract. 
He said revision to this NASA patent 
policy should encourage wider partici- 
pation in the space effort. 

As a starting point toward a more 
vigorous program, Rep. Daddario sug- 
gested that NASA revise its manned 
lunar landing timetable from the 1970s 
to 1969, when the moon will be in its 
best inclination. 

“This [1969] is an optimum for a 
shoot at the moon—but the Russian 
thrust capability permits them to pick 
their own time. In 1967, it will be the 
50th anniversary of the Bolshevik 
revolution. Here they will have a clear 
choice between a calm, scientific ap- 
praisal of the best time, and the prac- 
tical prospect of pragmatic propaganda. 
They have already said they'll be shoot- 
ing for the earlier date.” 


Republicans Appointed 
To House Committees 


Washington—Republicans last week 
assigned Rep. Jessica McC. Weis (R.- 
N. Y.) to the House Committee on 
Science and Astronautics. She is the 
first woman to serve on this committee. 

Also named to the House space 
committee by Republicans were Reps. 
Charles A. Mosher (R.-Ohio), Richard 
L. Roudebush (R.-Ind.), and Alphonzo 
E. Bell, Jr. (R.-Calif.). 

New Republican members assigned 
to other House committees include 
the following: 
¢ Appropriations—Reps. William H. 
Milliken, Jr., (R.-Pa.) and Earl Wilson 
(R.-Ind.). 

e Armed = Services—Reps. Alexander 
Pirnie (R.-N. Y.); Durward G. Hall 
(R.-Mo.); Donald D. Clancy (R.-Ohio), 
and Robert T. Stafford (R.-Vt.). 

e Foreign Aftairs—Reps. Peter Freling- 
huysen, Jr., (R.-N. J.); William S. 
3roomfield (R.-Mich.); Robert R. 
Barry (R.-N. Y.); J. Irving Whalley 
(R.-Pa.), and Horace Seeley-Brown, Jr., 
(R.-Conn.). 

e Government Operations—Reps. John 
B. Anderson (R.-Ill.), Richard S. 
Schweiker (R.-Pa.), and F. Bradford 
Morse (R.-Mass.). 

e Interstate and Foreign Commerce— 
Reps. Willard S. Curtin (R.-Pa.), Abner 
W. Sibal (R.-Conn.), and Vernon W. 
Thomson (R.-Wis.). 

@ Judiciary Committee—Reps. Garner 
E. Shriver (R.-Kan.); Clark MacGregor 
(R.-Minn.); Charles McC. Mathias, Jr., 
(R.-Md.); James F. Battin (R.-Mont.), 
and James E. Bromwell (R.-Iowa). 

e Post Office and Civil Service—Reps. 
John H. Rousselot (R.-Calif.). 


AVIATION WEEK, February 20, 1961 





MODIFIED second stage Titan J rocket engine features an ablative nozzle extension and has an area ratio of 25:1. 


skirt is added, the thrust chamber (right) has an area ratio of 13:1. 


Ablative Skirt Added 
To Titan J Series 


Ablative skirt has been added to the 
Titan second stage rocket engine to 
simplify launch operations and increasc 
reliability. 

The first modified Aerojet engines arc 
being used in the Titan J series, per 
mitting the missile second stage to 
make a “dry jacket” altitude start. Pro 
vious second stage Titan engines fea 
tured “wet jackets” or regenerativel\ 
cooled nozzles. 

In addition to complicating — pre 
launch operations, this procedure 
allowed for contamination of the en 
gine compartment from fuel leakage 
during first stage operation 


With the modified engine, the Titan 
now leaves the ground with the second 
stage engine cooling tubes empty. The 
reduced volume of the second stage 
thrust chamber cooling passages makes 
it possible—that is, allows enough time 
-for the tubes to be filled in flight 
just before stage separation and second 
stage ignition 

The earlier Titan second stage en 
gines had regeneratively-cooled nozzles 
with area ratios of 25:1. Aerojet engi 
neers, in effect, cut the regeneratively- 
cooled nozzle back to a point wherc 
the area ratio became 13:1 and added 
in uncooled, ablative skirt to bring the 
area ratio back up to 25:1. The skirt 
consists of an asbestos-reinforced ph« 
nolic liner stiffened by glass fiber-rein 
forced phenolic honeycomb 





near the planet Mars. 





a) . . : . 

Solar Energy Thermionic Converter 
Pasadena, Calif.—Jet Propulsion Laboratory briefed industry last Thursday on its 
requirements for flight prototype of a solar energy thermionic conversion system 
capable of satisfying prime electrical power needs of space vehicles. The laboratory 
is seeking a device which will supply 130 w. of power for a space vehicle operating 


A contract for the design, fabrication and testing of such a converter will be 
awarded sometime after proposals are due here on Mar. 12. 
value of the Jet Propulsion Laboratory contract will be approxitnately $250,000. 

Thermionic conversion is one of several promising techniques for converting heat 
directly into electrical energy (AW Aug. 15, p. 83). JPL is asking industry for a 
device which will collect the sun’s energy with a 5-ft.-dia. collector. It would then 
focus the sun’s energy through the aperture of an absorber containing cesium 
thermionic diodes. When properly heated, d.c. current flows through the diode to 
an electrical load, thereby converting heat into electrical energy. 

\ spokesman for the laboratory here said that the prototype will be used for 
extensive environmental testing on the ground to determine the reliability of such a 
system for space applications. An actual flight system, JPL hopes, would be similar to 
the prototype and might consist of several such units for increased power. 


The: estimated dollar 
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Before uncooled 


Europeans Set F-104 
Production Schedules 


Bonn—Multi-nation European _pro- 
duction cram for the Lockheed 
F-104G veather fighter is scheduled 
to hit k rate of about 32 aircraft 
per mont late next year under pres- 
ent plan ontinue at this rate until 
late 1964, when a total of 949 Super 
Starfighters will have rolled off the line 

AW Jan. 16, p. 32). 

All-G n southern group of Mes- 
serschn Heinkel, Dornier and Sie- 
bel is pushing to reach a rate of six 
iirframes per month by November. 
Initial ft will be largely produced 
from f sections and components 
suppli Lockheed. Over-all, the 
south roup is to produce a total 

+s under the program as it 


oup headed by Holland’s 
ncluding Aviolanda and 
rms of Focke-Wulf, Ham- 
ugbau and Weser Flug- 
yegin production late this 
relying primarily upon 
lied parts. It will reach 
iirframes per month by 
goal for the 
ilrframes. 

t and Belgium’s Societe 
ge de Constructions Aero- 
SABCA) are still tooling but 
to be rolling out approxi- 
raft each per month by 


group has 


been assigned produc- 
rcraft under the multi- 
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Nord Testing SS-1 


2 Tactical Missile 


Nord Aviation SS-12 tactical missile (AW June 27, p. 29) has a larger warhead than com- 
pany’s SS-10 and SS-11 models, and is provided with radio link guidance system in addi 
tion to wire guidance. SS-12, still undergoing company tests, has ground-to-air range of 
3.8 mi., air-to-ground range of over 6 mi. Latter version is designated AS-12. Dimensions 
include length, 5 ft. 3 in.; diameter, 7 in.; span, 2 ft. 2 in.; total weight is 165.4 Ib. 
Below, Italian army team carries disassembled SS-l1ls, in a winter operational exercise. 


ly 


os i Op 
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Scout to Obtain Snap 8 Design Data 


it will be the 
largest single component in the system. 


Iifth Scout payload will be instru 
mented to measure the effects of micro- 
meteorite activity to obtain basic data 
for structural design of the radiator for 
the Snap 8 reactor system. 

Integrity of the Snap-8 radiator in 
space is a major design problem becaus¢ 
of its large size and the uncertainty of 
the effects micrometeorites will have on 
it, according to Dr. Fred Shulman, nu- 
clear propulsion program manager for 
the National Aeronautics and Spacc 
Administration. Radiator area will be at 
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least 300 sq. ft., and 

Ihe Scout 5. satellite, designated 
S-55, is scheduled to be launched from 
Wallops Island, Va., during the second 
quarter of this vear. The 115-lb. pack- 
ize will measure velocity, size and fre 
quency of micrometeorites in an orbital 
ipogee of 740 mi., perigee of 280 mi. 

Shulman told a joint meeting of the 
Societv for Nondestructive Testing, 
Inc., and Southwest Research Institute, 
last week in San Antonio, that the 


Snap 8 reactor will be less than 2 ft. in 
diameter, and the entire rotating ma- 
chinery package will be three feet long. 

He said the outlook for nuclear en- 
ergy in space has never looked bette: 
than it does now, and that the program 
is ‘essentially on schedule.” NASA’s 
long-range plan calls for first test flight 
of a nuclear rocket vehicle in 1966-67 

He said NASA missions require mor 
powerful boosters than are presenth 
needed by the military, and it is “obvi- 
ous that the era of the inheritance of 
launch vehicles from the Department 
of Defense is rapidly growing to a 
close ni 

Chis chronology of the nuclear rocket 
program was outlined: 
¢ Demonstration of feasibility of nu- 
clear rocket engines by ground firing, 
which began with the Kiwi-A series in 
which three successful tests were con- 
ducted using gaseous hydrogen as work 
ing fuel and water as nozzle coolant. 
rhe Kiwi-B series, to begin this year, 
will use liquid hydrogen as fuel and 
coolant. 
¢ Development of high power density 
reactors for high thrust rocket engines 
to be used in interplanetary missions. 
e Continuous advanced research for 
reliability 

Shulman told the session that con 
siderable progress in the nuclear pro- 
gram already has been achieved, includ- 
ing identification of long-lead_ time 
items, formation of a combined NASA- 
Atomic Energy Commission-industry 
management group, construction of the 
sodium-potassium and mercury pumps 
and mercury Acrojet, and de 
sign of the Atomics Inter- 
national. Bids recently were invited for 
development of a full-scale flight-rated 
rocket engine, to be called 


AW Feb. 6, p. 35) 


boiler by 
reactor by 


nucleat 


Nerva 


. 2 
Five VATE Study 
Contracts Awarded 

Five avionics awarded 
parallel study contracts recently to de- 
velop specifications for automatic com- 
puter control of the Air Force’s inertial 
guidance depot at Heath, Ohio. The 
five are Arma Division of American 
Bosch Arma Corp., Hughes Aircraft, In- 
ternational Telephone and Telegraph, 
Lockheed Missiles and Space Division 
ind Sperry Gyroscope 

The project, known as VATE. (Ver- 
satile Automatic Test Equipment), 
aims at more efficient check-out and 
maintenance of inertial systems for the 
Air Force’s Minuteman, Skvybolt, Hound 
Dog, Atlas and Titan missiles. 

About 73 companies had attended 
the Air Force briefing on VATE in Day- 
ton last fall (AW Nov. 28, p. 91). 
Study contracts were awarded by Gen- 
tile Air Force Station. 


firms were 
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Kennedy Names Four Consultants 


On Organization 


Washington—President John F. Ken- 
nedy replaced two advisory committees 
on government organization and man- 
agement improvement with four 
individual consultants last week. 

The consultants will not act as a 
committee nor will they hold regular 
meetings, but they will be consulted 
individually on major issues affecting 
the structure and operations of the 
government. ‘They are: 
© Robert A. Lovett, former secretary of 
defense and under secretary of state in 
the ‘Truman Administration. 

e Richard EF. Neustadt, professor of 
government at Columbia Universit, 
who also served as President Ken- 
nedy’s special consultant on organiza 
tional matters between the clection and 
inauguration. 

e Don K. Price, dean of the graduate 
school of public administration, Har- 
vard University. 

“The consultants named,” he said, 
“are exceptionally well equipped to 
help us conceive and carry through 
the necessary adaptations in timely and 
orderly fashion.” 

President Kennedy said he 
terminate the Advisory Committee on 
Government Organizations, which was 
created in 1953, and also the Advisory 
Committee on Management Improve- 
ment, which was established in 1949 
but which has not functioned since 
1952. Other appointments include 
e Lt. Gen. James Gavin (USA Ret.), 
president of Arthur D. Little Co. and 
former chief of the Army’s research and 
development, as ambassador to Francc 
e Stephen Ailes, a Washington, D. C 
lawver, as under secretarv of the Army 
e David L. Ladd, Chicago lawver, as 
commissioner of patents. 

Defense Secretary Robert McNamara 
made these shifts in the Defense D« 
partment 
e Paul H. Riley, special assistant to 
the assistant secretary of defense for 
supply and logistics, as deputy assist 
ant secretary for supply and services. 
e Edward J. Sheridan, director of con- 
struction in the office of the assistant 
secretary for properties and _installa- 
tions, as deputy assistant secretary for 
properties and installations. 

e Graeme C. Bannerman, director of 
the office of procurement policy, supply 
and logistics, as deputy assistant 
secretary for procurement. 

e Glenn V. Gibson, special assistant 
to the secretary of defense, as deputy 
assistant secretary for requirements and 
readiness planning 
eEugene H. Merrill, 
NATO’s — construction 


would 


director of 
program, as 
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of Government 


deputy assistant secretary of the Army 
for logistics. 

Defense Department is abolishing 
the offices of the Army and Navy 
assistant secretaries for manpower, 
personnel and reserves, and these areas 
will be the responsibilities of the two 
services’ under secretaries. The comp- 
troller and fiscal responsibilities of the 
under secretary of the Navy will be 
transferred to the new office of assistant 
secretary for financial management. 


Aerospace Corp. 
May Triple Staff 


E] Segundo, Calif.—Aerospace Corp., 
probably will more than triple its pres- 
ent technical staff of approximately 400 
within the next year, to meet new proj- 
ect responsibilities and expand present 
program activities. 

Recent changes in Aerospace’s board 
of trustees include election of William 
C. Foster, vice president and director of 
Olin Mathieson Chemical Corp., who 
succeeds Roswell L. Gilpatrice as chair- 
man of the board of Aerospace Corp. 
Gilpatric accept his 
appointment 
defense. 

Dr. Harold Brown, director of Uni- 
versity of California’s Lawrence Radia- 
tion Laboratory, also was clected to the 
\erospace board of trustees, to replace 
Dr. Chalmers W. Sherwin con- 
tinues as vice president and general 
manager of Acrospace’s Laboratories Di- 
vision. 

Dr. Jerome B. Wiesner also has re- 
signed from the Aerospace board to 
assume the position of special assistant 
to the President for science and tech- 
nology. 

Nayecb E. Halaby, 
of the Federal Aviation Agency, has re- 
signed as secretary of Aerospace Corp 


resigned to 
as deputy secretary of 


who 


new administrato1 


News Digest 





Elwood R. Quesada, former Federal 
Aviation Agency administrator, has 
been named a director of American Air 
lines. James H. Douglas, former Air 
Force secretary and deputy secretary of 
defense, is returning to the American 
board of directors. 


Speedball Nike Zeus target vehicle 
was launched to an altitude of 155 mi. 
at White Sands Missile Range last 
week in its first flight. The two-stage 
solid fuel rocket vehicle will be used to 
test Zeus acquisition and tracking ra 


dars at W Sands, and it will be used 
at Kwaj itoll as a target for Nike 
Zeus test flights 


The 
90,000 s] 
chusetts 
opment 


Martin Co. has _ purchased 
f Epsco, Inc., a Massa- 
mpany engaged in the devel- 
gh-speed data control sys- 
tems. [| 1960 sales were about 
$11 mil Martin bought the un- 
listed sh for investment purposes, 
of the outstanding 
unlisted. 


owns about 15 
shares, w! 


lon-beam projector type acrospace de- 
fensive n system feasibility study 
will unc ontinued experimenting 
by USAF Air Proving Ground Center, 
Eglin AI’B, Fla., under a $229,686 con- 
tract aw General Electric Co.'s 
technical tary planning operation 
(Tempo), Santa Barbara, Calif. System, 
popular): med “ray guns,” is being 
studied by APGC’s directorate of devel- 
opment 


Air Force Research and Development 
Command twice successfully launched 
its air-to-surface missile, the GAM-83B 
Bullpup f North American F-100 
Super Sabr ver the Gulf of Mexico. 


Estimated earnings of $1,301,820 in 
the last « nonths of 1960 by Braniff 
Airways ut losses of $581,260 
during tl t four months and re- 
sulted in earnings for the vear of 
$720,561 il to 24 cents per share. 


Improved Terrier air defense missile 
has been t flown at Naval Ordnance 
Test Stat th a new, high perform- 
ance solid t sustainer developed by 
Atlantic itch Corp. 


Aviation Agency will make 
for pilots to report mal- 
rborne¢ navigation equip- 
propriate air trafic con- 


Federal 
if mand 
function 
ment to 
trol fac 





B-52G Wing Change 

Boeing B-52G Stratofortress bombers 
are undergoing a _ wing-strengthening 

n the field as the result of 
that came to light during a 


rogram. 


modificati 
a proble: 
cyclic test 

rhe which is believed 
to be the area of the wings between the 
f engine pods and the fusel- 
age, is also being incorporated on the 
B-52H, which is scheduled for 
Strategic Air Command later 
this year. Modification work on all 
B-52Gs being accomplished by teams 
of Boeing-Wichita and USAF personnel 
under the Skyspeed modification con- 
cept and the company anticipates that 
the program will be completed by May 
1. Necessary changes already have been 
ym a number of aircraft. 


modification, 
inner pair 


newer 
delivery t 


completed 
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White House Transpacific Review Likely 


CAB appears certain to send route case to Kennedy; 
final decision would shed light on new air policy. 


By L. L. Doty 


Washington—White House review of the controversial Civil Aeronautics 
Board Transpacific Route Case, which will shed the first light on the interna- 
tional civil aviation policy the Kennedy Administration will follow, now 


appears inevitable. 


Petitions to the CAB last week asking for reconsideration can be handled 
in a number of ways, but chances are strong that the Board will ask the White 
[louse to reconsider its original decision or will reconsider the case itself and 
submit its new decision to the White House for final approval. 


Possibility of beth the White House 
and the CAB refusing to reconsider the 
issues at stake are not likely in view 
of the accelerated action President 
Kennedy is urging in foreign and eco- 
nomic matters and because all partici- 
pating members of the Board dissented 
on at least one point in the original 
decision. The new composition of the 
Board (AW Feb. 13, p. 40) undoubt- 
edly favors reconsideration. 

Although it is too early to determine 
the policy the new Administration will 
follow in resolving the case, AvIATION 
Week has learned that initial thinking 
on international civil aviation, partic- 
ularly on negotiation of bilateral air 
transport agreements, follows _ this 
pattern—providing a clue to how the 
Kennedy staff will react to the trans- 
pacific issues: 

e Well defined U. S. policy to serve 
as a guide in the allocation of foreign 
routes will be set, with the White 
Ilouse restricting its decisions to the 
foreign relations area. However, close 
liaison will be maintained with the 
Board as a means of preventing conflicts 
between economic and foreign relations. 
® United States will take a strong stand 
igainst foreign governments’ efforts to 
restrict capacity, schedules or traffic of 
U. S. carriers. At the same time, it 
will ease its pressures for curtailment of 
Vifth or Sixth Freedom traffic handled 
by foreign flag carriers. 

e Multi-designation or competition 
hetween U. S. flag carriers on inter- 
national routes will be continued as a 
basic principle of U. S. policy. There 
is no indication that the Kennedy 
\dministration will adopt recommenda- 
tions of United Research, Inc., suggest- 
ing that the number of carriers assigned 
to a given route be determined by the 
volume of traffic available. 

e State Department will continue to 
handle all bilateral negotiations, with 
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the White House approving only major 
points raised during bargaining. Under 
the Eisenhower Administration, State 
negotiators were required to clear all 
issues, major and minor, with the 
White House as they arose. 

The CAB decision in the Trans- 
pacific Route Case was disapproved by 
former President Fisenhower during 
the closing hours of his Administration 
(AW Jan. 30, p. 38). His refusal to 
approve the Board’s recommendations 
for a number of new routes throughout 
the Pacific, reportedly a reversal of an 
earlier decision, was founded on his 
piediction that the action “would un- 
settle our international relations—partic- 
ularly with Japan which would be 
faced with an additional U. S. carrier 
on all but one of the now existing four 
routes from the U. S. to Tokvo.” 

(here is no sign, however, that the 
Japanese government has made any 
move toward opposing further Board 
action in the case, and Japan Air Lines 
has stayed clear of the case and appar- 
ently is not immediately concerned 
with the outcome. 

Nevertheless, if a decision to expand 
routes of U. S. carriers in the Pacific 
is made, it is quite possible that Japan 
will take steps to prevent implementa- 
tion of the new services as a bargaining 
weapon in its drive for landing rights at 
New York and rights to fly bevond to 
London, an indispensable segment in 
its proposed around-the-world route. 
R. Itoh, Japan Air Lines executive di- 
rector, is now here on informal talks 
with State on the New York stop. 

Although Ejisenhower’s decision in 
the transpacific case would suggest that 
his Administration was confining action 
on route cases to the foreign policy is- 
sues involved, the President made this 
statement in 1957: 

“It is this Administration’s objective, 


wherever traffic justifies it, to provide 
competitive United States service on all 
international and overseas routes from 
all gateways.” 

White House disapproval of the 
l'ranspacific Route Case decision was 
the fifth time that Eisenhower disap- 
proved or overruled Board recommenda- 
tions in the continuing controversy over 
Pacific routes. On one occasion, he re- 
versed a Board recommendation and 
then partially reversed his own decision 

At that time, he overruled a Board 
decision that Northwest be given a per- 
manent route between Seattle-Portland 
and Honolulu and that Pan American’s 
authority to serve this route not be re- 
newed. Only 32 davs later, the Presi- 
dent, publicly acknowledging that he 
had originally received erroneous in- 
formation, directed the Board to au- 
thorize temporary certificates for both 
carriers on the route. 

Both Pan American and Northwest, 
chief contenders in the current case, 
filed petitions for reconsideration along 
with a majority of the other applicants 
and intervenors in the case, charging 
that Eisenhower acted on incorrect in- 
formation on certain points in making 
his decision. 

Pan American discounted EFisenhow- 
er’s fears that the Board’s recommenda- 
tions would have an adverse effect on 
foreign relations as “wholly un- 
founded.” The carrier urged the Board 
to resubmit its original decision to the 
White House now that Kennedy has 
taken office and said that the dclav of 
several years recommended by Fisen- 
hower would seriously and permanenth 
hamper U. S. flag carriers in the Pacific. 

The airline emphasized that major 
inroads have been made competitivels 
by British Overseas Airways Corp. and 
Qantas Empire Airways on_ Pacific 
routes and said that their superior route 
patterns already have an adverse effect 
on Pan American. The carrier made a 
strong bid for the routes recommended 
bv the Board in its original decision 
which was rejected by Eisenhower. 

Northwest will fight moves to get the 
Board’s original decision approved since 
it grants a route to Pan American paral 
leling its northern Pacific route. It also 
objects to Pan American’s proposal to 
have Boston, Philadelphia, Baltimore, 
Washington, Detroit and Chicago in 
cluded as co-terminals on Pan Ameri 
can’s Pacific route. Northwest claimed 
in its petition that the Board incor 
rectly informed the President on t! 
need for more Pacific routes. 


) 
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United Air Lines’ Caravelle VIR Flight Trial 


First United Air Lines Caravelle VIR was flown last week in preparation for its delivery in April or May. The balance of United's Cara- 
velle order, 20 aircraft, is scheduled to be delivered by January, 1962. This Mark VIR version is powered with Rolls-Royce Avon 532R 
turbojets delivering 12,375 Ib. thrust with thrust reversers. Later engines, incorporating turbine blad «lifications, will be designated 


the Avon 533R (AW Aug. 8, p. 53). Maximum authorized takeoff weight is 100,000 Ib. 


State-Owned Air Ferry Urged for Hawaii 


Honolulu—Proposal to establish a 
state-owned air ferry service connecting 
Hawaiian islands was 
Airlines and op 


Lines at 


the six main 
supported by Aloha 
posed by Hawaiian Ai 
legislative hearings here last week 
At issue is the question whether 
Hawaii should adopt the recommenda 
tions of an independent survey, 
authorized last vear, that the stat 
buv three Armstrong Whitworth AW 
650 turboprop aircraft for subsidized 
operation by one of the two airlines 
Ihe $170,000 transportation survey, 
prepared for the State Planning Office 
by Law & Wilson, ‘Tudor Engineering 
Co. and Frank Der Yuen of Lockheed 
Air Terminals, Inc., urged the purchas¢ 
as an initial step toward strengthening 
Hawaii's internal economy by 
faster and economical 
transportation for passengers and cargo 
between Oahu and the islands of Kauai 
Molokai, Lanai, Maui and Hawai 
l'urther consideration of the plan 
basically Aloha and re 
jected by Hawanan is scheduled this 
State Planning Offce 
1 formal recommenda 


pro\ lading 


more means of 


supported by 


week by the 

which will make 
tion on the proposal and on alternatives 
suggested by Hawaiian to the Stat 
Senate Economic Development, Tout 
ism and ‘Transportation Committee 


lhree AW 


designed for 


650 turboprop ait 
short-haul ser 
combination passenger and 


loads, could be purchased for 

million with the expectation of provid 
ing subsidv-free service by 1969, the 
During the first six vears of 
service, the the an 
ferrv svstem might require $2.8 million 
n subsidy, would b« 
iftset by an estimated $2.3 million it 


produce in tax revenues for the 


survey said 
survey estimated 


most of which 

would 
state 

, 

Suggested service pattern of the svs 

tem totaled 115 weekly 


mong the islands, with the majority of 


round trips 
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them connecting Oahu with Kauai and 
Hawaii. Based on_ thi olume of 
service and the AW 650 
survey said passenger fares 
10% lower than 
air fares, but cargo rates might remain 
at their present 47 cents a ton mil 
level. Daily utilization of the aircraft 
could be increased bv tra 
and cars at night 

Recommending that the te 
lature authorize a million genera 
obligation bond finance pul 
chase of the aircraft, tl v said 
that bidding rv system 
operation shoul to Aloha 
ind Hawaiian qualified 
operators consider f the two 


design, the 
could be 


existing inter-island 


Ing CaTZO 


legis 


carriers fail to proposals 
Orders for the 


be placed by Jan. 1, 1962 


three I itt should 

tract signed six month 

the first AW 650 by Ji 

1963 and a third on 
First of 


would b urrent 


second on Oct. 1, 
Julv 1, 1964, the 
the two aircraft 

production models designed to 
i 14-ton pavload 
typical loading of two full-si 
14 passengers and « 

iircraft, the AW 

in production, 


re port 


Carry 


ibout OVU mi.. 


sengers on in uppel 


standard cars and cat 
level, the survev said 

Aloha Airlines, which 
month ago that has been 
the feasibility of I 


than a vear, termec 


innounced a 
studving 
stem for 
more proposal 
“reasonable” and express nhidence 
that it is the “best solution” to the 
economic development problem of th 


islands Pointing out that it had 


originally intended t 
AW 650s for air 
suggested it finan 
urcraft under 

ment witl 

receiving 


e Stat 


+ 


e Inter 


rf 


e Mon 


e government of the need 
bond issue. 
rs rejected Aloha’s offer 
iircraft purchase, point- 
iether arranged by bond 
iarantee, the state would 
th responsibility. 
pposition to the state 
from Hawaiian Air Lines, 
15% of the inter-island 
Calling the survev study 
of bad and unproven 
Hawaiian said it doubts 
ft selected can produce 
peration without sub- 


imendations that only 
iiian be permitted to 
ir ferry service put 
position of bidding on 
life,’ the airline con- 
of the service to one 
lso result in a_ heavy 

by the remaining 
n said, which might 
tions from the federal 
in alternative to the 
yposal, Hawaiian  sug- 
paid to 
freight 


sidy should be 


t general au 

id carriers should be paid a 

he shipment of specific 
h as vegetables 

| subsidy payment should be 

t to existing Carriers 

ducing lower air fares, 

raft in an air-bus type 


vhich the state air ferry plan 
uld be spent by Hawai 

rt areas on outlying 

lant to the tourist trade 

| the legislature it will 
studies within the 

ts recommendation for 


cost passenge! and 





IATA Cargo Split Paves Way 
For Open Rates on North Atlantic 


International Air Transport Assn. 
trafic conference broke up in deadlock 
last week, paving the way for an open- 
rate situation for cargo traffic moving 
across the North Atlantic. 

Chief point of contention during the 
three-week conference was the method 
of introducing lower cargo rates, which 
the majority of carriers favored, with re 
spect to volume breakpoints. Generally, 
the conference was split between U. S 
carriers who want rate cuts across the 
board at progressively higher volum¢ 
breakpoints and other airlines who want 
lower rates within a system of commod- 
ity classification based on the existing 
structure of specific commodity rates. 

At no time did the conference com¢ 
close to reaching a unanimous agree 
ment on either a new rate structure o1 
a compromise on volume breakpoints 
Since present rates expire Apr. 10, an 
open-rate situation will exist thereafter, 
unless the governments involved inter- 
vene to negotiate a cargo rate struc- 
ture on the North Atlantic 

Cargo rate patterns in Europe, the 
Middle East and Africa—onlv areas 
other than the North Atlantic which 
were still undecided—were settled with- 
out change. 

Pan American and TWA bitterly op- 
posed the specific commodity rate sys 
tem and backed the volume discount o1 
weight-break system. According to 
Willis G. Liscomb, Pan American vice 
president, cargo rates based on weights 
rather than commodities have been 
used in Latin America for a number of 
vears and in the Pacific area since Jan 
1, 1960, to provide rate reductions up to 
50% on general air freight shipments 
between the U. S. and the Far Fast 

Here are examples of the rate struc 

ture Pan American will introduce on 
the North Atlantic after Apr. 10 if 
there is an open-rate situation 
e Shipments under 45 kg. will be 1 
duced from $2.81 to $1.90 per kilogram 
(about 2.2 lb.), for a 32% reduction 
¢ Shipments between 100 and 250 kg. 
will be sliced from $2.11 to $1.14, for 
1 46% reduction. 
e Cargo weighing between 250 and 
500 kg. is to be reduced from $2.1] 
per kilogram to $1.10, and shipments 
between 1,000 and 7,500 kg. to be 
dropped from $1.83 to 95 cents per 
kilogram. All shipments over 7,500 kg 
will cost 68 cents, compared with the 
previous rate of $1.83 per kilogram, a 
63% reduction. 

TWA plans to reduce its rates on 
the weight-break system but to com 
plement the structure with a com- 
modity rate system for specific goods 
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to create new trafic from shipments 
which normally have not been moved 
by air in the past. Rates approximate 
those offered by Pan American, which, 
according to L. P. Marechal, TWA 
sales vice president, will increase pres- 
ent transatlantic cargo trafic 100% 
during the next two years. 

Seaboard & Western was one of the 
strongest backers of the volume rate sys- 
tem because of the high capacity of its 
Canadair CL-44 turboprop transport 
fleet, which it plans to introduce on the 
North Atlantic in June. Seaboard, how- 
ever, also wanted to continue a modified 
system of commodity rates. 

[his combination of commodity rat- 
ing and volume discount systems was 





Sabena 707 Crash 

Brussels—First passenger fatality aboard 
a Boeing 707 jet transport in more than 
two years of regular service was registered 
last week when a Sabena Belgian World 
Airlines 707-320 plowed into a field 
approximately 2.5 mi. from the end of 
the runway at Brussels Airport after a 
missed approach following a flight from 
New York. 

Preliminary reports indicated that the 
crew, which was making a go-around fol- 
lowing a missed approach caused by 
trafhe on the runway, had retracted the 
landing gear but that the flaps were still 
in a half-down position. The elevator 
trim tab reportedly was found to be in- 
dicating full nose-wp trim. Such a con- 
dition, if verified, may have been caused 
by a runaway electric trim tab motor. 
Normal position for the elevator trim 
tab during the initial stages of a go- 
around procedure would be near neutral 
or a few degrees nose-up trim at most. 

Although details from eye witnesses 
were conflicting, Sabena spokesmen said 
last week that the aircraft apparently 
made ‘at least one attempt” to land, 
pulled up, made “one very sharp turn” 
at low altitude and was in the process 
of making another when it fell into a 
45-deg. dive, crashed and exploded on 
impact. Weather at the time of the 
accident was described as “good.” 

A total of 73 persons were killed in 
the accident. 

The aircraft, one of three 707-320s 
bought by Sabena, had been modified 
with a ventral fin and enlarged rudder 
(AW Feb. 6, p. 43). Flight recorder 
aboard the aircraft has been recovered 
with its tape apparently intact. Tapes of 
the tower conversations with the aircraft 
were impounded by the Belgian govern- 
ment. 











proposed as a compromise between the 
two opposing factions by Hans Aeppli, 
vice president of Swissair and chairman 
of the IATA traffic conference. Most 
carriers were inclined to adopt the pro- 
posed compromise, but during the dis- 
cussion, some 30 conditions or additions 
to the basic proposal made it contro- 
versial. 

British Overseas Airways Corp. was a 
strong proponent of a lower cver-all 
cargo rate level and will probably adopt 
a schedule similar to that being intro- 
duced by U.S. carriers once it has re- 
ceived approval from the British govern- 
ment. 

Gilbert Lee, BOAC’s commercial 
director, said the airline supports the 
greatest possible simplification and 
streamlining of new traffic as the only 
means of filling the high cargo capacity 
of its turbojet fleets. 

Some carriers violently opposed to 
volume discounts apparently favor a 
delay in any real cargo breakthrough 
until they have the capacity to profit 
fully from it. KLM generally supported 
the U.S. position, and Lufthansa held a 
flexible position throughout the con- 
ference. 

Main opposition to the U.S. position 
came from Alitalia, Iberia and Sabena. 
Air France was conciliatory toward 
U.S. views during the opening days of 
the conference, but apparently leaned 
toward the opposition as the meeting 
progressed. 

l'ailure to reach an agreement broad- 
ened-the split between large and small 
carriers which has been growing within 
the trafic conference since the Cannes 
meeting collapsed in deadlock in 1958 
over whether surcharges should be ap- 
plicd to seats on turbojet flights. Since 
then, the conference has continually 
wrangled over a number of other issues, 
bringing about extra meetings and long- 
drawn-out sessions at great expense to 
the carriers involved. 

Many observers are concerned that 
the LATA structure is threatened by 
these widespread disagreements and that 
the time will come when the establish- 
ment of passenger and cargo tariffs will 
be taken over by governments through 
negotiations on a bilateral basis. If this 
does happen, IATA would become an 
organization with little practical pur- 
pose, since its basic reason for existence 
lies in the rate-making functions of its 
trafhe conferences. 

It is now considered unlikely that any 
attempt will be made to follow the con- 
ference here with an auxiliary meeting 
in hopes of reaching some agreement 
on cargo rates in the North Atlantic 
area. 

It is highly possible, however, that 
if a rate war on the North Atlantic en- 
sues, governments will take action to 
reach some settlement to stop price- 
cutting. 
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FAA Is Studying Effects of Pilot Aging 


By Robert H. Cook 


Washington—Impact of turbojet air- 


craft operations on air safety has led 
the Federal Aviation Agency to estab- 
lish a new medical research program 
designed to explore the effect of pilot 
aging on performance. 

Expected to result in more complex 
and exacting pilot physical examina 
tions, the program’s primary objective 
is the early detection and diagnosis of 
accelerated aging processes which could 
affect a pilot’s proficiency, especial; 
with the faster, more demanding tur 
bine-powered aircraft. 

Present physical standards for pilots 
are too general, FAA physicians con 
tend, and are based solely on the appli- 
cant’s chronological age balanced 
against his past health and only a por- 
tion of his over-all physical condition 
Too often, pilots have been involved 
in accidents or have been forced to cur- 
tail their careers because of physical 
deficiencies shortly after passing exami 
nations in which these deficiencies 
went undiscovered, FAA says 

Noting that its present 
knowledge is insufficient to keep pacc 
with its medical certification needs, 
FAA expresses particular concern over 
“the picture of large numbers of older 
pilots in control of high performance 
aircraft, with a continually expanding 
fleet of jet aircraft.” 

IAA believes the basic 
this over-all problem lies in gradualh 
changing the present medical examina 
tions, on the basis of continuing 
search, until a pilot’s condition can b¢ 
determined accurately on the basis of 


his phvsical aging rate, rather than h 


chronological age. On the basis of ag 
studies made in other industries, FAA 
physicians believe the predominant in 
firmities affecting a pilot’s career are a 
result of his aging rate and could be 
predicted well before they becom 
definite problem. 

Once its research produces enoug] 
data to justify changes in the present 
physical standards, FAA points out, it 
will be able to warn pilots of any sus 
ceptibilitv to aging diseases 

Conversely, the agency anticipate 
that an increased knowledge of thes« 
diseases also will result in many pilot 
passing their physicals who would b« 


medical 


solution § te 


disqualified under presently more gen- 


eral rules 
lo achieve these goals, FAA has es 


tablished a Clinical Research Division 


located at Georgetown University Hos- 


pital, where the agency can make us¢ 


of the hospital’s laboratory and consult- 


ing services 


This location also permits the divi- 
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sion to compare its findings on individ- 
ual pilot aging against hospital patients 
of the same chronological age. 

Research data on which to base 
changes in the present physical exami- 
nation is being collected on a daily 
basis from Washington area pilots and 
trafic controllers who have volunteered 
to participate in the program in addi- 
tion to their semi-annual examinations. 
Concentrating on physical functions 
which past research has shown are 
among the first to be affected by aging, 
the clinical research examinations are 
divided into eve, ear, heart, brain, 
nervous system and lung capacity tests 
which currently take a full day to com 
plete. 

{ total of 25 subjects are 
involved in the research program, which 
FAA savs will eventually be geared to 
handle an estimated 60 volunteers a 
month at the facility. 


now 


Comparing Results 


Once this volume is reached, the di 
vision feels it will be able to compare its 
findings with results of similar studies 
on air traffic controllers now being con 
ducted by FAA’s Civil Aeronautics Re 
search Institute in Oklahoma City, 
Okla.. and with outside research 
projects, to arrve at an 
statistical curve which can be 
changing the present 


ippropriate 
used to 
begin physical 
examinations. 

Initial budget for the new division 
was set at $415,000, most of which has 
been spent for new equipment, but it 
will be increased to $1.3) milli 
Fiscal 1962 
operation 

Under Dr. John FE. Smith. chief 
FAA's Research Requirements Division 
the Clinical Research Division will 
entrate its efforts in these ar 
e Visual and Anuditory—Us« 


equipment, such as retinal came 


is the project ects inte 


expected to eliminate much 
‘suess work” in eve examinations g 
by different Photog 


retina blood vessels will be taken at each 


doctors ry iphs 


cxamination and continuously om 
pared with past photos as a 
means of detecting changes which 
signal the early beginnings of arterio 


possible 


could 


sclerosis 

Ability of the pilot’s eves to 
sudden changes of light frequency 
be monitored in a similar manner by a 
pupilograph camera. FAA points out 
that it is known that the frequency re 
sponse of the human eye diminishes 
significantly between the ages of 40 and 
45, so that a photographic comparison 
of a pilot’s eyes could give a reasonable 
indication of how long his vision would 
permit him to fly. « 


idjust to 
will 


Hearing tests are conducted in a 

soundproof room and are planned to 
include pilot ability to hear clearly 
against a simulated background of tower 
instructions and aircraft noise. 
e Cardiovascular—Heavy emphasis will 
be placed on experiments in this section 
in an effort to gain enough knowledge of 
the cir system to permit FAA 
doctors yredict changes in heart 
function. Most of this study area will 
concent! ) the use of ballisto cardio- 
graph studies to measure the amount of 
thrust by contraction of the 
heart 

FAA f t can gain more ac- 
curate kn lge of the heart function 
and its ef m the brain through the 
ballisto te que. Evidence to date in- 
dicates tl strong heart thrust aids 
blood n, while a weaker thrust 
has a ipon patient’s brain wave 
reading 

lect graph readings, which 
juence of heart beats, are 
present physical examina- 
tions, be expanded under the 
researcl im to include several sepa- 
the heart. Continuous 
readings will also be 
ject, and FAA hopes to 
plicate experiments at its 
research center where 

) air traffic controllers is 

by equipping controllers 
rized vests which record 
their t, blood pressure and 
other d le they work. 
¢ Neurological — Relationship between 

ring in other parts of the 
rain will be explored by 
troencephalograph tests 
m other test areas. ‘Too 
laims, many problems 
brain have actually been 

Y kness in other areas. 
@ Pulmonaryv—F valuation of tests in this 

t me by an analog com- 

iter t p a simpie pulmonary 
Primary purpose will be 

xvgen capacity of the 
nd the amount of car- 
tained in the bloodstream. 
ults will be recorded on 
final evaluation by 


measul 
a pal 


rate 
bli od 


mM y ; ‘ fryr 


+] 


ee 
@ Behavioral Sciences—Series of tests de- 
rmine the subject’s ability 
1] functions of vision, 
ponse will be made by this 
effort to judge reaction 
tkload pattern similar to 
tered in actual aircraft oper- 


signed t 


be correlated with 
findings to determine at 
yonses decrease from youth 


to mid re 


what 


39 





Examiner Opposes All-Cargo Competition 


Washington—Selection of Flying 
Tiger Line as the sole all-cargo carrier 
serving transcontinental routes on a 
non-subsidy basis and of Riddle Airlines 
as the only all-cargo carrier, with sub- 
sidy support, on north-south routes, was 
recommended last week by Civil Aero- 
nautics Board Examiner Merritt Ruh- 
len. 

In his initial decision in the Domes 
tic Cargo-Mail Service Case, Ruhlen 
found that “an enormous untapped air 
freight potential exists” but that the 
anticipated “breakthrough” into sub- 
stantial diversions from surface trans- 
portation is several years away. He 
further concluded that the early poten- 
tial is not sufficiently high to justify 
competitive all-cargo services and made 
these recommendations: 

e East-West domestic route should be 
granted Flying Tiger, rather than Slick 
Airways, because of the relatively, 
stronger financial condition of Flying 
Tiger and the fact that Flying Tiger has 
shown a steady growth in its traffic vol 
ume, while Slick has “remained fairly 
static.”” He noted that Slick had sus- 


pended its service for more than two 
vears and has no plans for resuming 
scheduled operations until a decision 
in the cargo-mail case is reached. He 


also said that Flying Tiger’s proposal 
for introducing Canadair CL-44 turbo- 
prop all-cargo aircraft into service “‘is 
more definitive and will occur sooner 
than the similar proposal of Slick.” 

© Riddle was chosen for the north- 
south routes over AAXICO because 
of its record of steady performance and 
its detailed plans for operation of 
the service with modern all-cargo _air- 
craft. Riddle has ordered seven Arm- 
strong Whitworth Argosy turboprop 
freighters. Ruhlen indicated concern 
over frequent changes in Riddle’s man- 
igement, the fact that it had suffered 
substantial losses and, at present, has a 
total equity capitalization of only 
$350,000. He found AAXICO to 
have a stable management, capable of 
showing profits, but added that the car- 
rier discontinued regularly scheduled 
services 18 months ago and has no firm 
plans for acquiring modern all-cargo 
equipment. 

e American Airlines would be author 
ized to provide air transportation of 
property and mail on a number of trans- 
continental route segments and Delta 
Air Lines, the only other trunkline ap- 
plicant in the case, would be authorized 
to provide all-cargo service between 
Houston and Dallas. 

e All-cargo southern transcontinental 
route is not required by public con- 
venience and necessity. 

@ Direct all-cargo air service on a flag 
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stop basis for each domestic military 
base would be authorized. Service 
would be provided by the scheduled 
airline serving the certificated point 
nearest to the base. 

Ruhlen found that a substantial vol- 
ume of air cargo is available if the serv- 
ice can be provided at rates in the 7-16 
cents per ton mile range. He said that 
changes required to provide service at 
lower rates include larger, faster and 
more efhcient aircraft, mechanized load- 
ing and warehousing systems and im- 
proved methods of promotion and sales. 

He pointed out that the all-cargo 
Douglas DC-7 has direct operating costs 
of eight cents per available ton mile. He 
said that an aircraft with direct operat- 
ing costs of less than four cents per 
available ton mile and indirect costs in 
the 2-4 cents range would provide total 
break-even costs, at a 70% load factor, 
of 8.6 to 11.4 cents per ton mile. Both 
Slick and Flying Tiger claimed during 
hearings that the Canadair CL-44D, the 
Douglas DC-8A, the Lockheed Super 
Hercules and the Boeing 735 could be 
operated with direct operating costs 
close to four cents a ton mile. 


Airfreight Potential 


Analyzing the airfreight potential on 
the transcontinental routes, he found 
that American, Flying Tiger, TWA and 
United flew 239 million ton miles of 
scheduled air freight in 1959. Assum- 
ing an average annual increase of 20%, 
this would mean a total of 422 million 
tons of air freight will be carried by 
these airlines in 1961, he said. Ruhlen 
concluded that if all this traffic were 
carried on the all-cargo aircraft operated 
by these carriers, the average load factor 
would be only 79.3%, which would be 
substantially less if a large portion were 
diverted to passenger aircraft. 

He added that it is possible that 
transportation of cargo in all-cargo air- 
craft is “still uneconomical and that a 
self-sufficient operation is not feasible.” 
But, he said, it appears that “there is 
sufficient air cargo potential to justify 
continuing experiments with this type 
of service.” 

On this basis, the examiner found 
that all-cargo carriers which do not pro- 
vide passenger services to support their 
operations, should be given maximum 
flexibility in developing cargo service. 

He said that. many points on cargo 
routes either generate insufficient traffic 
to support direct air service or are so 
near other scheduled points that addi- 
tional stops would cause such delays in 
service that the speed value of air cargo 
would be lost to the shipper. He then 
added: 

“Under such circumstances, the all- 


cargo operator should be permitted to 
serve such cities by truck-air service to 
the nearest regularly scheduled airport 
until sufficient traffic is developed to 
support direct air service. Likewise, the 
all-cargo carrier should be permitted to 
provide demand service to all points on 
its route generating insufficient regular 
traffic to support scheduled service.” 

The report recommended that since 
Flying Tiger did not request subsidy 
unless subsidy is granted to a competing 
all-cargo carrier, that its certificate 
should be limited to tht transportation 
of property and non-subsidy air mail. 

Ruhlen said it was “impossible” to 
determine the amount of subsidy Riddle 
Airlines will require and the length of 
time it will need such subsidy. He esti- 
mated that the maximum necessarv may 
reach $2 million annually, which he 
termed “reasonable when compared 
with the subsidy of local service carriers” 
and added that economic self-sufficiency 
should be attainable by all-cargo carriers 
within a reasonable time. 


Soviets Conceal Data 


On Aeroflot Traffic 


Moscow—Russia’s Central Statistical 
Administration has taken special pains 
to conceal significant data on Aero- 
flot’s 1960 traffic, listing only vague, 
percentage gains for Soviet air trans- 
portation in its year-end report, while 
providing unit statistics on production 
of industrial and agricultural products 
and consumer goods and giving specific 
ton-kilometer figures for railroad, river, 
highway and pipeline transportation. 

The report said that total air trans- 
portation (passengers, cargo and mail 
combined) increased 30% in 1960, 
compared with 1959, and that the 
USSR’s over-all goal for air transport 
was fulfilled by 101%. No breakdown 
was given to show the nationwide in- 
crease in air passengers, cargo and mail 
as separate categories. 

However, a_ less-publicized report, 
covering the Russian Soviet Federated 
Socialist Republic alone, stated that the 
number of air passengers increased 
28%, cargo tonnage 19%, and mail 
tonnage 51%. It admitted that Aero- 
flot’s mail volume fell below the 
planned level. 

Figures for the Central Statistical Ad- 
ministration, while covering only one of 
Russia’s 15 Union Republics, are indica- 
tive of Aeroflot’s over-all domestic oper- 
ations. The administration includes 
76% of the USSR’s territory and most 
of the nation’s major traffic hubs such as 
Moscow, Leningrad and all Siberian 
points. 
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Soviet airport transportation equipment includes self-propelled automatic transporter (above), used together with electric car train (par- 
ially visible at left) to transport cargo to and from aircraft. Each car of the train has an 1,100-Ib. capacity; train travels at 5.6 mph. 


Soviets Display Cargo Transport, Loading Equipment 


Automatic hoisting vehicle at left, designated “APK-6 x 4.5” is used for loading cargo aboard Tu-104 turbojet transports. Vehicle can 
raise a 10-ton load 150 ft. above the ground. AL-1 automatic lift (right) has load capacity of about 14 tons, is used for loading supplies. 
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YOU ARE LOOKING AT THE NATION’S FIRST LIQUID HYDRO- 
GEN ROCKET ENGINE, THE LR115, DESIGNED AND BUILT BY 


PRATT & WHITNEY AIRCRAFT. IT IS NOW BEING PRODUCED! 
FOR THE CENTAUR SPACE VEHICLE, AS AN UPPER STAGE 
OF AN ATLAS BOOSTER. THIS SYSTEM WILL BE CAPABLE OF 
PUTTING A 7,500-POUND SATELLITE INTO ORBIT AROUND 
THE EARTH, OR OF SENDING A 2,000-POUND PAYLOAD ON A 
DEEP SPACE MISSION. A MORE POWERFUL DEVELOPMENT OF 
THIS SPACE ENGINE, THE LR119, WILL POWER THE UPPER 
STAGES OF SATURN, A MULTI-STAGE BOOSTER DESIGNED TO 
SEND A 35,000-POUND SATELLITE INTO ORBIT, OR A 12,000- 
POUND VEHICLE TO ANOTHER PLANET. PIONEERING WORK 
IN LIQUID HYDROGEN TECHNOLOGY REPRESENTS JUST ONE 
OF PRATT & WHITNEY AIRCRAFT’S MANY ADVANCES IN THE 
DEVELOPMENT OF NEW SOURCES AND APPLICATIONS OF 


PROPULSIVE POWER. NITED AIRCRAFT CORPORATION 
PRATT & WHITNEY AIRCRAFT DIVISION 


EAST HARTFORD, CONNECTICUT AND WEST PALM BEACH, FLORIDA <gaezmG i: 








Off-Season Atlantic Passengers Up 35% 


By Glenn Garrison 


New York—Transatlantic scheduled 
airlines, fighting to keep pace with vastly 
expanded seat capacities, increased their 
passenger traffic by 35% during the last 
three months of 1960 over the same 
period of the previous year. 

Capacity rose 53% for the quarter, 
however, and over-all passenger load 
factor dipped from 62% to 56%. The 
final months of 1960 marked the first 
off-season period in which most trans- 
atlantic carriers were operating their 
new jet fleets on a large scale. 

Passenger total for the 1960 period 
was 384,000, and capacity totaled 681,- 
000 seats. 

For the entire year of 1960, the In- 
ternational Air Transport Assn. airlines 
carried 1,745,000 scheduled passengers 
on the North Atlantic, a healthy 30% 
increase over 1959. Capacity was up 
31% for the vear to 2,718,000 seats. 
Load factor for the vear in both direc- 
tions was 64%. 

With 170,000 charter passengers also 
carried by the scheduled lines, North 
Atlantic traffic totaled 1,915,000 passen- 
gers for the vear. Carriers early in the 
year had predicted a total approaching 
the two-million mark (AW June 27 
p. 43), but the rate of increase for the 
first nine months was somewhat below 
predictions (AW Nov. 7, p. 40) and the 
final quarter results didn’t quite make 
up the difference. 


Jet Impact 


Che vear was the first in which wide 
spread impact of jets was felt. Only 
three North Atlantic IATA carriers were 
flving jets on the route at the end of 
1959: by the end of 1960, only three 
were not. Manv of the operators were 
offering 100% jet schedules. 

Despite the big increase in capacity, 
the number of scheduled passenger 
flights declined because of the greath 
enlarged carrying capacity of each jet 
over piston aircraft. In 1959, the total 
of flights was 28,144; last vear, the total 
was 26,641 

The off-season, 17-day excursion fare, 
which went into effect last October, was 
cited by most carriers as a major reason 
for the strong showing during the final 
months of last vear. Attraction of the 
jcts themselves, and some further suc 
cess in selling the idea of off-season 
travel, were also noted. 

The excursion fare is up for review 
this vear. Its critics feel that the 17-day 
limit is too short, and should be ex- 
tended 

The 170,000-passenger charter total 
represents a slight drop from the 1959 
figure for the IATA North Atlantic 
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carriers. That total was 173,000. But 
military charter passengers were counted 
in the 1959 total and were not counted 
in the 1960 figure. 

Here are individual 1960 results of 
the six leading North Atlantic carriers 
in terms of passengers carried: 

e Pan American World Airways carried 
341,000 passengers, up from 308,000 in 
1959. At year-end, 86% of PanAm’s 
North Atlantic flights were in jet equip- 
ment. This compares with 67% jet 
flights at the end of 1959. The airline’s 
jet fleet has grown during that time 
from six Boeing 707-120s and 21 707 
320s to six 120s, 23 320s, and 18 Doug- 
las DC-Ss. Total capacity for the yea 
was 493,779 seats, up from 381,417. 
The airline’s load factor, apparently as 
a result of the influx of jet competition, 
dropped from a booming 81% in 1959 
to 69% in 1960. 

¢ British Overseas Airways Corp. car- 
ried 254,000 passengers on the North 
Atlantic during 1960, up from 211,000 
the previous vear. During 1960, BOAC 
withdrew de Havilland Comet 4 jets 
from the route and substituted Boeing 
707-420 equipment. The airline also 
operates Bristol Britannia turboprops 
on the North Atlantic. During the last 
three months of 1960, BOAC carried 
12,298 jet passengers on the run, up 
from 4,443 jet passengers during the 
same period of 1959. 

e Trans World Airlines increased its 
passenger total by 67% to 243,000 pas- 
sengers. Capacity rose 71% to 386,000 
seats. TWA’s first transatlantic jet ser 
ice was inaugurated late in 1959, so last 
vear was its first full-scale jet operation 
on the route. At the end of 1959, two 
Boeing 707-320s were in service; there 
were cight at the end of last year 
Weeklv jet seats available in each direc- 
tion rose from 780 to 2,970, an increase 
of 261%. About 86% of TWA’s 1960 
transatlantic passengers were carried in 
jets. 

e Air France carried 127,000 passen- 
gers, up from 98,000 in 1959. Capacity 
was up from 151,000 seats to 186,000 
seats. Air France, flving 707-320s, was 
100% jet by last April on services be 
tween North America and Europe. In 
October and November, the carrier’s 
eastbound passenger traffic was up 
108.5% and the westbound passenger 
total was up 65.4%. 

e Scandinavian Airlines System, with 
DC-8s, was 100% jet on the North At- 
lantic at vear-end. Passenger total for 
1960 was 122,000 passengers, up from 
103,000 in 1959. Last year’s capacity 
total was 202,000 seats, up from 161,- 
000. During the final quarter of 1960, 
SAS’s passenger total was 22,000, up 
from 18,000 during the same period of 


1959, and 
seats to 46,| 
eKLM Royal 
116,000 
cluding tl 
treal. Last 
93,000 passe 


ty was up from 31,000 
) seats. 

Dutch Airlines carried 
itlantic passengers, €x- 
urrier’s trafic from Mon- 
r’s comparable total was 

rs. Capacity for 1960 
was 184,00 ts (including Montreal), 
up from 144,000 seats. At year-end, 
KLM’s fleet was 75% jet with DC-8s. 
The Dutch carrier believes the 17-day 
fare has be more successful in bring- 
ing tourists to the U.S. than from the 
U.S. to Europe. Reason: Americans 
can save ney, KLM says, by spend- 
ing a longer time in Europe than 17 
davs even with the fare differential. 

Among other individual oper- 
ators, Lufthansa German Airlines car- 
ried 97,986 passengers during the year, 
an increa f 48%. Capacity increased 
37% to 13 5 seats. Lufthansa was 
all-jet at nd, operating 707-320s. 
During October and November, the 
German fFered 26,000 seats and 
carried |] passengers, up from 15,- 
000 seats 5,722 passengers. 

Sabena Belgian World Airlines, oper- 
ating all-jet with 707-320s since last 
April, need a 38% increase in 
passenge! rried over the 54,000 total 
for 1959 ipacitv was 21%. Sabena 
was out nsatlantic operation tem- 
porarily during part of last year because 
of the Belgian Congo disturbances. 

Alitalia jet at year’s end with 
DC-8s, carried 61,692 passengers during 
1960, increase. Capacity in- 
creased 43 to 93,000 seats. 

Another jet operator at year-end 
was Swi fiving DC-8s. FE] Al Israel 

ts first jet schedule on 
the Atlantic last month with 707-420 
equipment 1 Al recently ordered a 
third 707-4 AW Feb. 13, p. 41). 


maugurate 


Jet Replacements 


Irish International Airlines, which in- 
augurate ng 720 service on the 
North At in December, has re- 
placed Lockheed 1049H Con- 
stellatiot tirely with the jet equip- 
ment. O [:mpire Airways is all-jet 
with 707 

Air-] 
for th 
470s 
since 
gan [)¢ 


rted transatlantic service 


last May with 707- 
een all-jet on the run 
th l'rans-Canada Airlines be- 
last summer and now 
uses quipment on the At- 
lanti 

Can Pacific Airlines, now flying 
Britanni r the North Atlantic, has 
not rec first DC-8s as yet and 
plans itlantic jet service are 
not def Iberia Airlines of Spain 
has ore DC-8s and expects to begin 
jet ser year. 
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News 7» of Local Service Airlines 





Texaco offers this series of 
informative bulletins in recog- 
nition of the vital new dimen- 
sion being added to business 
activity by local service air- 
lines. Texaco iInc., Aviation 
Sales Department, 135 East 
42nd St., New York 17, N. Y. 


Roster of local 
service airlines 


Alaska 

Alaska Coastal 
Allegheny 
Aloha 
Bonanza 
Caribair 
Central 
Cordova 

Ellis 

Frontier 

Lake Central 
Mohawk 
North Central 
Northern Consolidated 
Ozark 

Pacific 
Piedmont 
Reeve Aleutian 
Southern 
Trans-Texas 
West Coast 
Wien Alaska 
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Special iocal transport airline flights make unusual contract obligations 
possible. Thanks to flexible local transport airline facilities, business men 
now often find it possible to fulfill contract obligations in a manner unheard 
of a generation ago. 

Take the huge Ballistic Missile Early Warning System that RCA is build- 
ing for the Defense Department. Since the project is near Fairbanks, Alaska, 
close communications with company headquarters posed a problem. 

The solution was found when RCA contracted Alaska Airlines to operate 
a once-weekly round-trip flight service between Philadelphia and Fairbanks. 
Flights involve 6,866 round-trip miles per week . . . a total of over 300,000 
miles for the year. Cargo includes both men and materials. 











Air freight expands to include direct ground link. Local service airlines 
make it possible to fly freight into practically any city in the U.S. Last year, 
local carriers moved over 5 million tons of air freight—a 200% increase 
over 1950. 

Now, shippers in the Arkansas-Louisiana-Texas area can take advan- 
tage of a new convenience offered by Trans-Texas Airways. On May 1, the 
Railway Express Agency began door-to-door pickup and delivery for Trans- 
Texas—a direct ground link for their air freight traffic. 








Local carrier “watch dog” service protects nation’s timber stands. 
Stranded vessels have been saved. Strayed livestock recovered. Fishermen 
rescued. Power line breaks discovered. All because of the vigilance of local 
‘arrier flight crews. But perhaps the most valuable “watch dog” service 
these men perform is detecting and reporting forest fires. 

Pacific Air Lines flights, for instance, cover 26 national forests as well as 
many of the nation’s most valuable stands of timber. Last year, Pacific flight 
crews alerted state and national forest firemen to fires in many areas— 
thus helping prevent the loss of millions of dollars worth of standing timber. 











Local carriers offer exciting vacation tips for the time- and budget-con- 


scious. Because they cover the entire United States, local service airlines 
offer almost unlimited vacation possibilities. Skiing, skin-diving, sight- 
seeing, bull-fight attending—to name just a few. Vacation planners find 
local carrier facilities especially helpful in planning short or inexpensive 
vacations. Bonanza Airlines flies vacationers to al] the scenic wonders and 
famous winter resorts of the Southwest—including fabulous Las Vegas. 
Trans-Texas Airlines schedules week-end flights at special rates to the 
colorful old cities of Laredo and Nuevo Laredo. Or, for something different, 
travelers can get a breathtaking view of the Hawaiian Islands from Aloha 
Airlines sightseeing planes. Special lens windows let shutterbugs take 
undistorted shots of nature’s grandeur below. 

Central Airlines offers perhaps the shortest vacation on record. As part 
of its regular service, it schedules 20-minute, Sunday afternoon “Scenic 
Flights” over the 36 cities in its area. The cost? Just $2.50. 








Airline Traffic—December, 1960 


Revenue Over-all 

Revenue Passenger Load U. S. Mail Express Freight Total | Revenue 
Passengers Miles Factor Ton-Miles Ton-Miles Ton-Miles Revenue | Load 

(000) To Ton- Miles Factor (%) 





DOMESTIC TRUNK 
American 579,515 | 466,387 
Braniff 171,199 82,965 | 
Capital 252,233 107,123 | 
Continental 105,432 70,551 
Delta on 278,891 160,100 | 
Eastern Peas 590,359 335,408 | 
National Pere af 138,121 87,855 | 
Northeast ae ele ie 103,884 42,848 | 
Northwest | 126,440 87,137 
Trans World .| 361,529 325,490 
United 608 ,841 443,608 
Western 122,298 73,713 


3,207,169 1,055,388 0 58,880,489 
522,050 185,866 05,43 9,457,258 
583,475 299,997 05,90 11,647,151 
288,340 126,843 ; ,709,417 
833,472 342,232 | 2,8 , 898,117 

1,901,910 617,898 | 5, 890 , 096,121 
542,156 77 ,077 863,041 , 985,025 
180,447 52,289 1,540 , 593,286 
804,845 260,435 e 205 , 828,813 

2,247,759 851,314 32 ,052,614 

4,689,838 1,038,246 os 3 , 561,628 
458,264 |, 110,430 3, 06 , 987,016 
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INTERNATIONAL 

American 8,507 | 7,072 
Braniff 7,333 12,346 
Caribbean Atlantic 31,251 | 2,214 
Delta 1,742 2,429 
Eastern 45,252 | 69,107 
Mackey 9,666 2,062 
National 2,534 2,166 
Northwest 10,320 14,800 
Pan American-Alaska 4,807 5,505 

Atlantic 106,919 139,567 

Latin America 93,776 | 111,769 


14,432 1,201 | 18,4 , 664,142 

51,144 566 , 510,939 

4,232 8,72 220,341 

1,868 15,53 284,718 

219,561 | 507 33 , 174,540 

3 208, 800 

1.372 3, 572 242, 564 
1,989,662 , 368,901 
68,647 802, 696 
3,611,303 , 290,349 
677,425 507,688 
Pacific 36,895 | 133,896 5,099,953 , 450,921 
Panagra 11,051 19,213 120,362 | 4 , 879, 168 
Resort ,973,6 , 973,671 

Trans Caribbean! - 

Trans World 24,857 | 77 ,234 2,518,185 , 574,98 , 401, 185 
United 10,107 | 25,211 | 426,693 3 79 , 127,126 
Western 4,111 | 6,392 13,598 18,754 697 , 506 
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LOCAL SERVICE 
Allegheny 50,147 10,261 
Bonanza 20,032 5,036 
Central 12,627 2,549 
Frontier 27 ,637 7,461 
Lake Central 14,977 2,358 
Mohawk 47,052 9,774 
North Central 75,623 13,675 
Ozark 41,845 7,667 
Pacific 33,948 8,029 
Piedmont 31,861 6,994 
Southern 26,967 4,969 
Trans-Texas 23,326 5,425 
West Coast 25,574 6,483 





28,954 5 ? , 104, 146 
12,764 } 5 509, 483 
14,653 ; 247,147 
47,118 $0, 662 836, 487 
6,728 247,772 
944 21,18 988, 889 
,175 4,922 , 502,309 
,345 3 3 816,083 
0,409 9,321 799,760 
,410 25,431 735,564 
6,756 7 153 533,719 
0,813 41,96 605,305 
1,308 18,76 664, 457 
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HAWAIIAN LINE 
Aloha 27 ,002 3,843 5,837 9 ; 322,960 
Hawaiian 39,362 11,220 8,510 | 174,214 , 124,336 


CARGO LINES 

AAXICO? 
Aerovias Sud Americana 37 375,953 
Flying Tiger 4,812 a ,629 2 , 243,930 
Riddle—Domestic' 

Overseas! 
Seaboard & Western 1,500 4 ,677, , 7 342 , 162,342 
Slick 1,090 | ,45 477 3 , 217, 862 | 


HELICOPTER LINES 
Chicago Helicopter 19,593 ,O 32, 165 | 
Los Angeles Airways 2,654 3 17,650 | 
New York Airways 10,297 . 68 24,997 


ALASKA LINES 
Alaska Airlines 8,503 1,91 36 4 , 335,554 
Alaska Coastal 3,357 359 a 7 49,550 
Cordova 796 6,51 44,77 65, 867 
Ellis 3,534 207 : 4 26,759 
K odiak Airways* 537 23 0 4 3,129 
Northern Consolidated 1,464 485 ‘ 4,824 165,361 
Pacific Northern 9,520 , 60 398,38 ,716,112 
Reeve Aleutian 897 , 4 57 244,784 
Western Alaska 290 15 3) 2 2,706 
Wien Alaska 2,041 5, 57 5 150, 871 
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Avalon Air Transport 2,119 163 286 16,403 


' Not available. ° No operations this month. ’ Dec. 4 through 31, 1960 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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BEA Plans London 


Passenger Terminal 


New York—British European Airways 
wants to build its own passenger term- 
inal at London Airport. The carrier 
will ask British Ministry of Aviation 
permission to construct the terminal on 
airport property 

BEA chief executive Anthony H 
Milward, here during a tour of U.S. 
airline, manufacturing and airport facil- 
ities, expressed dissatisfaction with 
British airport operation and said U.S. 
planning of airports is considerably 
superior. 

American airports such as _ Los 
Angeles and Idlewild are planning far 
ahead, and spending vast sums of 
money on future airport needs, while 
“we keep on patching and adding bits 
here and there,” he said. 

Ministry operation of British airports 
results in a lack of commercial thinking, 
Milward said, and an airport authority 
approach to the operation probabl; 
would be better. One criticism the 
BEA executive made of London Airport 
was its high landing fees, “the highest 
in the world,” he added. With a 
proposed increase of about a third in 
the fees, such carriers as Pan American 
and ‘T'WA will be paying twice as much 
at London as at U.S. airports, Milward 
said 

Of the U.S. airports, Milward said 
he probably favors the centralized con- 
cept of Los Angeles to the individual 
terminal arrangement provided at Idl« 
wild 


Che British official visited B 





London Monorail 
British officials 


last week gave a cautious welcome to the 


London—Two airline 
idea of constructing a monorail system 
between London Airport and a down 
town terminal in order to speed ground 
transportation. 

Two systems, one French and one 
West German, were presented to British 
and_ British 
If the idea 
is supported by the government, BEA 
Chairman Lord Douglas of Kirtleside 
said, BEA would be ready to contribute 
about $2.8 million to the capital cost. 
BOAC Deputy Chairman Sir Wilfred 
Neden said his airline would contribute, 
but did not specify an amount. 

On the earlier tests, the 
French monorail system is said to be 
capable of carrying 30,000 passengers an 
hour each way at 75 mph. Cost would 
be about $4.48 million per mile. 


The German monorail system was said 


Overseas Airways 


Corp. 


European Airways officials. 


basis of 


to provide accommodations for 125 pas- 
sengers in each operate at 50 
mph., and cost $2.24 million per mile. 


coach 
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Airplane Co. facilities during his tour 
and described the projected Boeing 727 
jet transport as a very good airplane, 
similar in many respects to the 
de Havilland DH 121 Trident on order 
by BEA. A layman couldn’t tell the 
difference between the two triple-engine 
planes, he said, and “‘there’s a good deal 
of leg-pulling about who copied from 
whom.” Both are scheduled for 1963 
delivery, but Milward said that delivery 
of the Trident should be ahead of 
the 727. 

BEA has been considering Sikorsky 
S-61 and Vertol 107 helicopters for 
‘stopgap’ scheduled helicopter use, 
along with the twin-rotor Bristol 192C 
All these machines are intermediate and 
will not permit self-supporting opera- 
tion, Milward believes. Inter-city heli 
copter service is unlikely to be a reality 
until a 50-passenger helicopter is in 
service 

BEA probably will buy the Bristol 
rather than one of the American heli 
copters, Milward said. This is not 
necessarily because of a_ buy-British 
requirement of the government. BEA 
has been a profit-making operation for 
some time, the chief executive noted, 
ind has encountered little administra 
tive interference from the government 
I'here has never been a test case con 
cerning purchase of foreign-built ; 
craft, although there would be if the 





decision f in American helicopter. 
In that Milward said, he feels 
BEA be permitted to buy 
Americ lesired. 


First 707-320B to Be 
Delivered in March 
First of | 
707-320B Inte 
range v¢ 
delivere: 
World A 


of the 
JT3D-3 


eing’s turbofan-powered 
rcontinentals, the longest 
f the 707 series, will be 
March to Pan American 
which has ordered five 
Four Pratt & Whitney 
advanced versions of 
the turbof now being used in late 
models of 707 and 720 aircraft), 
equippt water injection, will 
power tl 7-320Bs 
Boein ns a | 
impro\ er th 
320 m 
Full-s) 
efficient 
320B 
. ] ] 


5% performance 
e standard 707- 


ling edge flaps and more 
g edge flaps on the 707- 
d to improve takeoff 
formance, without ap- 
ng the airplane’s empty 


f the 707-320B is 317,- 
im flight weight 312,- 
wable payload 56,900 


(00) 
000 | 
lb. 

vel th of aircraft is 152 ft. 
11 in., v span is 145 ft. 84 in. 





Now—fly Ethiopian Airlines to and across Africa. | 
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A. First Stage 

Honeywell Servo System con- 
trols the vehicle by means of 
jet vanes and aerodynamic sur- 
faces. Signals from the Honey- 
well Guidance System in the 
third stage properly actuate 
high performance servo valves 
to control the hydraulic servos. 
A Honeywell Programmer in 
the third stage controls coast 
time and ignition of the second 
stage. 


B. Second Stage 

While tne second stage is op- 
erating, attitude ts controlled by 
an 8-nozzle hydrogen peroxide 
reaction jet system responding 
to command signals from the 
Honeywell Raleeace System 
and Programmer in the third 
stage. Other command signals 
from the same source control 
ignition of the third stage. 


C. Third Stage 

Attitude during third stage 
operation is controlled by a 
two-level, 10-nozzle hydrogen 
peroxide reaction jet system. 
The Honeywell Inertial Refer- 
ence System and Programmer 
in this stage also provides a 
stable launch platform for the 
spin imparted to the fourth stage 
before separation, initiates sepa- 
ration of the third stage and ig- 
nition of the fourth stage. 


D. Fourth Stage 

The basic Scout configuration 
provides for having spin rockets 
impart a 160 rpm rotation to 
the fourth stage prior to separa- 
tion from the third stage and 
ignition. For other missions, 
the fourth stage will be guided 
by its own Honeywell Inertial 
Reference System. 


Honeywell Systems and 
components on Scout 


A. First Stage 
Servo System 


Hydraulic Pump 
Battery Supply 


Second Stage 
Reaction Jet System 


Third Stage 
Inertial Reference Package 
Rate Gyro System 
Reaction Jet System 
Programmer 
Battery Supply 
Inverters 
Miscellaneous 

Electronic components 


Fourth Stage 
Inertial Reference Package 
(on some missions) 








The ABC’s 
of SCOUT 


Honeywell provides complete contro! system integration 


for unique NASA “workhorse” space vehicle 


The NASA Scout gives the U. S. a multi-purpos featuring simplicity, 
reliability and economy. The Scout has been fired t since July 1, 1960, 
and according to NASA, “guidance and control s} rformed satisfactorily 
on all three flights oe 

To illustrate the flexibility and, therefore, the roblems involved in 
this Scout program, consider that this soli uel pri € 1S designed for 
a variety of space missions, putting payloads int 80 lbs. at 600 mile 
orbit, 100 Ibs. at 500 mile orbit 

Honeywell engineers analyzed th roblen 1 new lightweight, 
reliable control system that provides t lexibilit for this wide range 
of missions 

The system uses three orthogonally-mount jature integrating 
gyros providing control of pitch, roll and gyros receive precise 
torquing commands from the mission programm« re the vehicle course 
to correspond with the desired mission patl 

With this method of attitude control, great ility is obtained 
through simple changes in resistance and 

Honeywell's system analysis of ¢t uicle 1 also dictated the 
selection of hydraulic actuated jet ne and aer ntrols for the first 
Stage Hydrogen peroxide reaction jet tems ted by Honeywell 
systems specialists for second 

Honeywell backs Scout’s guidance and contr complete ground 
support equipment for servict 

The Scout guidance system prograi nly of which Honeywell 
has proven its ‘quick reaction”’ system analysis nagement abilities 
Other programs include Dyna Soar, Mercury, 3 B, Thor Delta and 
Discoverer. To learn how Honeywell can hel system design and 
integration problems, contact your nearest ( resentative or write 
Honeywell, Military Products Group, Minneay ota. Sales and service 


offices in all principal es of the y 


Honeywell 


Engineers and Scientists: 
Explore the professional 


opportunities at H neyu ell. 











AIRLINE OBSERVER 


Recent strength in airline common stocks is attributed by Wall Street 
to expected improvement in earnings during the second half of the year. 
Some financial observers feel thee are subtle indications that industry is 
getting costs under control and that the rising cost trend will soon begin to 


level off. 


> Watch for hot competition between Seaboard & Western Airlines and 
Flving Tiger Line to get the first Canadair CL-44 swing-tail freighter into 
service. Under the latest Canadair delivery schedule, Seaboard will get the 
first production CL-44 this month, its remaining four by August. First of 
10 CL-44s ordered by Flying Tiger is scheduled for delivery in March. 
Both carriers hope to inaugurate service in July. Slick Airways is scheduled 
to receive its two CL-44s in September and October, and plans to resume 
service in November. 


> Initial investigation of American Airlines’ Boeing 707-120 crash Jan. 28 
off the Long Island shore (AW Feb. 6, p. 36) indicates that the aircraft 
was engaged in training maneuvers similar to those involved in the crash of 
a Braniff Airways Boeing 707 near Seattle in Oct., 1959 (AW Oct. 26, 1959, 
p. +5). Three engine pods have been located in separate arcas, indicating 
that three engines were torn from the aircraft before it crashed in the sea. 
This would suggest that asymmetric power, possibly for two-engine-out 
training, was being used. 


> Acronaves de Mexico, which lost its only turbojet transport—a Douglas 
DC-8—in a crash last month at New York’s Idlewild airport (AW Jan. 30, 
p. 43), will join an equipment consortium consisting of Compania Mexicana 
de Aviacion and Guest-Aerovias de Mexico. ‘The group now has three 
de Havilland Comet 4 turbojet transports and will receive a fourth in May. 


> Legislation that would outlaw airline strikes by amending the Railway 
Labor Act to require compulsory arbitration of work stoppages in the com- 
mercial airline industry has been introduced by Sen. Spessard Holland 


(D.-F'la.). 


> Trans World Airlines will place 14 Lockheed 1649 Constellations—the 
last passenger-catrying planes of this model in its fleet—on the used aircraft 
market. Now operating six freighter versions of the 1649, TWA is converting 
another six 1649s to cargo configuration and will begin operating these air- 
craft this spring. Balance of the 1649s will be phased out as soon as the 
airline finds buyers. 


> lederal Aviation Agency has set a June 30 target date for executing 
Operation Straight Line, an internal reorganization that decentralizes_re- 
sponsibility for procedural changes in the air traffic control system. Under 
Straight Line, major terminals will be grouped in geographic units under 
one area chief, who will be able to revise trafic flow patterns without per- 
mission from the FAA regional office. 


> Japan Air Lines will buy two additional Convair 880 turbojet transports, 
bringing its total order to five. The carrier will use the equipment on its 
southeast Asia route, which now extends to Bangkok, to make that operation 
all jet by August. 


P Iederal Aviation Agency has proposed a rule that would require air car- 
riers to submit daily mechanical reports of aircraft, powerplant or propeller 
failures and malfunctions. 


> India is not satisfied with performance of the Russian Mi-4 helicopter and 
has held up the helicopter portion of an order, which also included Soviet 
An-12 turboprop transports, due to begin arriving in India next month. 
The Mi-4, under evaluation, developed severe vibration in high blower opera- 
tion during a proving flight. When shifting to low blower didn’t help, the 
helicopter made an emergency landing and subsequently has spent much 
time sitting on the ground. 


P Russia’s Aeroflot has introduced fare cuts averaging 10-15% on many 
of its most important trunk routes to stimulate traffic during the late winter 
and spring. 


SHORTLINES 











> Braniff Airways has received its first 
Boeing 720-027 medium-range turbojet 
transport. The carrier has a $15.5-mil- 
lion order for three of the aircraft, and 
an option on a fourth. The Braniff ver- 
sion of the 720 carries 106 passengers. 


> British Overseas Airways Corp. re- 
ports it carried 47,339 passengers dur- 
ing November, 1960, and flew 147,575,- 
000 passenger miles with a load factor 
of 51.9%. British European Airways 
carried 214,513 passengers over its 
routes last November and flew 69,721,- 
000 passenger miles at a 56.5% load 
factor. 


> Federal Aviation Agency has awarded 
All American Engineering Co. a $61,- 
000 contract for design, installation and 
testing of a new safety tailhook on a 
Boeing KC-135 turbojet aircraft as the 
second phase of an 18-month FAA 
program to devise ways of eliminating 
lirline transport accidents due to 
aborted takeoffs and overshot landings. 
First phase of the program was com- 
pleted last year. 


> International Civil Aviation Organ- 
ization has accepted the Republic of 
Cyprus as its 84th member. 


>» New York Airways reports its Boeing 
Vertol Model 44 helicopters departed 
within five minutes of scheduled time 
on 98.8% of their scheduled flights 
during 1960, excluding flights canceled 
for weather conditions. The carrier’s 
Vertol 44 aircraft operated over 40,000 
scheduled flights last year. 


» Seaboard & Western Airlines has re- 
ceived Civil Aeronautics Board ex- 
emption authority to operate through- 
flights from New York to Paris and 
Chateauroux, France, and Frankfurt, 
West Germany until Jan. 31, 1962. 
The all-cargo carrier is authorized to 
carry regularly scheduled cargo from 
New York to Paris, military cargo mov- 
ing at regular tariff rates in common 
carriage from New York to Paris, 
Chateauroux and Frankfurt, and U.S. 
mail from New York to Paris and 
I'rankfurt. 


> Trans-Canada Air Lines expects to 
furlough 104 pilots and flight engineers 
during 1961 as a result of the integra- 
tion of turbojet transports into its fleet. 
The airline said that Aer Lingus of 
Ireland has hired 14 of these TCA 
crew members and that British Euro- 
pean Airways is interviewing to fill 50 
positions and expects to have openings 
for at least 100 by next winter. 
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Now there are four MB seminars 
in vibration testing practice 


Two Years ago MB initiated the first industrial s in the vibration 
test field—a course in Complex Vibration Practice a at engineers 
and scientists directing environmental testing laboratories. 
Initial reaction and subsequent results of this val training course 
were so successful, MB soon afterwards announced iditional series 
for lab technicians emphasizing practical applic: f test equipment. 
Since then two other seminars have been added to tl rriculum’— 
one on Fundamentals of Applied Vibration, anothe Vibration Fixture 
WORLD-WIDE REPRESENTATION Design. With these four seminars, MB makes it e: for environmental 
MB Test Equipment may be ‘obtained test engineers and their technical personnel to proj tilize the 
abroad through Concor International various vibration test systems used today. 


and its world-wide network of sales rep . ; 7 : , P . 
resentatives in the following countries The enlargement of these seminars in vibration t g practice is but 


Argentina France Japan another aspect of MB’s continuing efforts to antici the ever-expanding, 
rare a oo complex needs of the environmental engineer. If y like information 
Denmark India on any of these courses, write to MB Electronics, 7 Services Dept. 
Egypt Israel 
England Italy 

For information on MB products abroad 


write Concor International, P. O. Box ASAE 
1884, New Haven 8, Conn., U.S.A 


A DIVISION OF TEXTRON ELECTRONICS, INC 1078 State Street, New Haven 11, Conn. 
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Self-Learning Machines to Use Artrons 


By Philip J. Klass 


Alexandria, Va.—An artificial neuron 
called Artron, which can be used to 
build machines that learn by experi- 
ence, has been developed here by 
Melpar. The company will investigate 
the device’s characteristics and its ap- 
plications to self-learning machines 
under two contracts recently awarded 
by USAF’s Wnght Air Development 
Division. 

Unlike previous artificia! neurons, 
Melpar’s Artron is moderately complex 
in its functioning. Even a single Artron 
can learn to solve problems such as 
predicting a cyclic binary series, and a 
small network of such devices can pet 
form moderately complex problems, ac 
cording to Robert J. Lee who conceived 
the Artron. 

Lee predicts that a self-learning ma- 
chine built from Artron will be con- 
siderably more versatile than present 
machines, such as the Cornell Aecro- 
nautical Laboratory Perceptron (AW 
July 4, p. 72). 

or example, if the Mark I Percep- 
tron is to be able to learn to identify 
alpha-numeric characters, they must be 
correctly oriented and approximately 
centered in field of view. An Artron 
machine is expected to be able to learn 
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to recognize characters regardless of 
their size, orientation or location in the 
field of view, according to Lee. 

The Artron machine, like the Per- 
ceptron, will learn by means of a system 
of “reward” and “punishment.” This 
consists of signals fed back to the ma 
chine during the learning _ process, 
cither automatically or from a human 
instructor, to tell the machine whether 
or not it has made a correct decision. 

One of the important differences be- 
tween the Artron.and Perceptron ma- 
chines is to be found in the electrical 
connections between the input sensors 
and the elements which perform the 
neuron function. For the Perceptron, 
these electrical connections are made 
in a completely random manner, but 
once made thev remain fixed until a 
human operator rewires the machine. 

In Melpar’s approach, the signal 
pathwavs between sensors and Artrons, 
and between individual Artrons in a 
complex network, are fluid and chang- 
ing continuously in a random manner 
until optimum pathwar’s are 
as a result of the learning process. Even 
after the machine has been taught, it 
can readily return to its original ran- 
domly changing signal pathwavs when 
subjected to a new problem. 

Lee has been working in the 


evolved 


field 
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SELF-LEARNING machine using newly developed artificial neurons (Artrons), has few fixed 


$ 











interconnections for signal pathways, which instead evolve with machine experience through 


trial-and-error learning process. 


This enables Artron machine to adapt itself to a wide 


variety of problems. WADD is funding Artron investigation by Melpar. 
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of self-learning machine concepts for 
nearly a decade, originally as a hobby 
and since 1958 under Melpar funding. 
He expresses the aforementioned dif- 
ference between the Artron and Per- 
ceptron machines this wav: “‘( )peration 
ot each Artron will be functionally sta- 
tistical, with memory stored as a prob- 
abilitv of behavior, in contrast to the 
operation of neuron-like units in other 
well-known learning machines which 
ire functionally determinate but statis- 
tically connected. 

“The Artron statistics will proceed 
from random to determinate during the 
learning process,” Lee says. “This can 
result in machines which are able to 
solve a vast number of qualitatively di- 
verse problems for which no specific 
preparation or programing has been 
provided.” 


Artron Principle 


In the Artron machine, the 
signal will act to build up chains, junc- 
tures and feedbacks within the network 
to achieve the desired goal or objective, 
while the punishment signal acts to 
break up or discard configurations of 
signal pathwavs that conflict with the 
desired goal. 

[he Melpar Artron is a digital cle- 
ment which has two basic logic inputs 
and a single output, in addition to the 
reward punishment inputs. ‘The in- 
coming signals on either logic input, or 
both, can come from external 
or from other Artrons in the 
see sketch). The input and output sig- 
nals are in digital (pulse) format. 

Depending upon the status of the 
\rtron’s internal logic, to be described 
shortly, the device may, or mav not, 
produce an output signal when ther« 
are signals present at one or both of 
its logic Inputs OI when there is no 
signal present at either input. Another 
possibility is that the Artron mav have 
no output, even when there are signals 
present at its inputs. 

Inside each Artron there are four 
logic gates which determine whether 
it will or will not produce an output 
when there are signals present, or ab- 
sent, from its logic inputs. ‘The four 
include one AND gate, which gener- 
ates a signal when there are signals 
present on both Artron inputs; a NOR 
gate which generates a signal when 
there is no signal present on cither 
Artron input; and two “inhibit” gates. 
One of these will generate a signal if 
there is a signal present on one Artron 
logic input but not on the other, while 


Te ward 


sensors 


network 
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the second inhibit gate will have an 
output if the reverse situation exists. 

Under every possible combination 
of signals present/absent at the two 
logic inputs to the Artron there will be 
onc, but only one, of the logic gates 
which will be producing a signal. But 
this does not mean that the Artron 
itself will have an output under every 
possible combination, because the out- 
put from each logic gate must first pass 
through a high-speed switching device, 
or relay, before its signal becomes the 
Artron’s output. 

These four high-speed switches, 
which Lee calls “statistical switches,” 
provide the basic mechanism by which 
the machine learns and automatically 
adjusts its internal signal pathways. 

The decision to close anv one of the 
four statistical switches within an Ar- 
tron, or to leave it open and thereby 
prevent a signal from the logic gate, if 
present at that instant, from passing 
through the switch to become an Ar- 
tron output, is made at periodic inter 
vals. The decision is made by com 
paring the instantaneous amplitude of 
a signal from a random noise generator 
with a predetermined threshold level 
value. 

If the amplitude of the random nois¢ 
generator output exceeds the threshold, 
the statistical switch is caused to close; 
if the amplitude is lower than the 
threshold value, the switch remains 
open. ‘The decision to close, or leave 


open, is made independently for each 


of the four statistical switches, with 
each having its own threshold value fot 
closure. 

If it were not for the reward/punish 
ment signals fed back to each Artron, 
which automatically change the switch 
closure threshold value, the question of 
whether an Artron produced an output 
signal for anv particular combination of 
inputs would be entirely a random and 
unpredictable matter. 

When an Artron machine makes 
decision, the reward or punishment sig 
nal fed back to each Artron changes 
the threshold value of a_ statistical 
switch only if its logic gate is generating 
1 signal at that instant; otherwise, the 
threshold is unchanged by reward o1 
punishment signals 

If the machine has made a correct 
decision and if the statistical switch of 
the signal-producing logic gate is closed, 
the reward signal reduces the threshold 
level value. If the switch is open, the 
reward signal raises the threshold value 
The net effect is to condition the Ai 
tron so that it will be more in 
clined to react in the same manner the 
next time it 
input signals. 

However, if the 
correct decision by producing an output 
when it should not then 
the punishment 


even 


receives the same logic 
Artron makes an in 


OT Vice VeTSa), 
feedback signal re 
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Mercury Cockpit Simulator Installed 


Project Mercury manned satellite trainer has been installed at the Space Task Group, 
Langley Field, Va., with a link to a computer for animated displays to provide training 


in cockpit procedures. 


The simulator, built by the Mercus 
Aircraft Corp., is one of a number of training devices b 


prime contractor, McDonnell 
used to prepare the seven 


Mercury pilots for ballistic and orbital flight (AW Aug. 17, 1959, p. 56). 


verses the procedure described above 
If the switch is closed, the punishment 
signal raises the threshold to make it 
more difficult for the 
the next time the same input conditions 
prevail. If the switch was open, the 
threshold is lowered so that ] 


it will be 
to close the tim¢ 


switch to clos« 


more inclined next 
under the same input stimuli 
The time increment between periodic 
trials of this sort, which represents ma 
chine learning procedure, may be in the 
millisecond range or as long as 
seconds The time interval between 
trials depends upon the nature of the 
problem and the time needed to obtain 
1 measure of the effect of the ma 


latest decision. 


several 


hin 


Artron Network 


\ machine capable of perf 
moderately complex learning tasks is 
expected to consist of several dozen 
Artrons. This Artron network can_ be 
a completely random 
laved out with a more systematic con 
nection scheme. The former 
a larger number of trials in the learning 


rming 


one or can be 
requires 


process before the required signal path 
wavs are established, but makes the 
machine suitable for 
problems 

In the Artron network, some of the 
devices will obtain one or both of thei 
logic inputs from machine 
Others will receive one or both inputs 
from other Artrons in the network 
Units which receive both logic 
from other Artrons juncture 
devices to determine 
network must be ipplied under a ps 
ticular set of circumstanc 


1 wider range of 


SCTISOTS 


inputs 
SCTV¢ is 
which chain of 


As tl hine gains information 
m from reward/punish 
signals through a trial 

the completely ran- 
thways in the network 
ir and a more stable 
pathways emerges. 
this process of Artron 
tion with Charles Dat 
natural selection. He is 
that the human brain 
tes on this principle, 
1eans by which a brain 
No one has ever 
ies did originate by 
Lee savs, “but the 
»bserved paleontologi 
better than anv other 
Chis is the ultimate 
theory. 
mecept can be ex- 
developing higher or- 
ind control proc- 
as well as helping 
eachhead to put the 
mathematical basis.” 

Computer Branch of 

WADD tronic Technology Lab- 

rator varded two contracts to 

Melp n this area. Under the 

first npleted late this vear, 

Melp truct an operating Ar- 

mulate the operation of 
tworks using a digital 


ibout 
ment 
ind ¢ 
dom 


WADD contract, to be 
in 1962, provides for 
on developing Artron 
nstruction of a small 
iting devices. Project 
yar on the Artron pro- 
O. Gilstrap. 
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IN RACK 


AND PANEL 
CONNECTORS 


ES 
MAKES 
THE DIFFERENCE! 


Right here in the socket contact lies the heart of the AMPin-cert Connector line: the AMP cantilever 
spring. Seated in the slot of the socket to meet the pin shaft, it is your key to top connector reliability. 


It provides you with positive wiping action . . . consistently sound electrical contact... firm pin grip... 
and stable resistance—yet has an extremely low, uniform insertion and withdrawal force. And, regardless 
of the metal plating you choose or the thickness you require, all pins and sockets are provided with an 
underplating of nickel to give long life reliability in all critical applications. 


Add to this cantilever construction, many other plus features including AMP’s industry proven solderless 
crimping technique to help you design and manufacture products of the highest reliability and lowest cost. 






































Take your pick: AMPin-cert Connectors in Series D, M and W as well as environmentally sealed or un- 
sealed Series A—all tough enough to soak up heavy punishment while providing the dry circuit sensitivity 


you need for your most critical applications. 


The complete story is available in catalog form. Write today for your copy. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are available through subsidiary companies in: Australia « Canada « England « France e Holland « Italy » Japan e¢ West Germany 
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the relay to be de- 
fact that the probe re- 
imping of the liquid 
‘wetness prevents it 
ly actuated by foam, 


trasonics Corp. now 1s 
produc ifferent tvpes of probes 
for a lifferent environmental 
condit ipplications. These in- 
clude ipable of operating at 
pressu to 2,000 psi. and over 
temper iges as low as —420F 
ind 500] Devices have 
passed MII 101 and MIL-STD-167 
shock ration tests, Blucke savs. 
The § tch operates either from 
28 \ 15 v. a.c. The 40 ke. sig- 
nal sup the probe is at low volt- 
age t xplosion hazard when 
used ' 
Pow ltrasonics Corp.’s address 
a Field, Garden Citv, L. I., 
N. ¥ 


ron » IAQ HOES 
Digitized Messages 
Cut Transmission Time 
Culver City, Calif.—Conversion of 
sa digital form through a 
Digikey” can cut air-to- 
transmission time by 
iccording to Hughes 


Ultrasonic Probe Detects Liquids cloper of the system. 


+} + » 
at Digikey messages 


SONOSWITCH uses ultrasonics to detect presence or absence of liquid at tip of probe. 
Device weighs only 1 Ib., costs $150. Probe can be used with jet or rocket fuels, water, 
corrosive acids. Device is planned for use on Saturn and Polaris submarines. 


1 neavy electrical 


inter 
mitting coded electri 


ral frequencies simul 


Garden City, N. Y.—New ultrasonic probe and transis 


device. which can instantly sense the Combined weight 


presence or absence of anv liquid, is one pound. ‘This 
! 
“ * a = } oof 
f ing important uses in mussiles and sells for abou , 
inding — ‘ . = erie yressed in digital form 
‘ Cc VE booster applications signal indi ng 
_ : levi . e r 1 } : } , order when the Opel 
¢ evice, Cdl MOSV 1 | 1pbsence I }u t ] ! r sh, , 
ie devic ms located under a 


developed her r IWCTITO! I prove elt t Phe 

S S O01 t W | sed numl TO! ¢ , 

onl . rp | : used Vn ae ; t of words, keys again 

Satiy } red-engine booster to mon measure ! ! at | 

Saturn serene ngine booste : the mformation stored 

tor nre-lai cling ubsc ent DY mounting “ 9 
r pre-launch f 1 su qu I presses a ‘transmit 

in flight to determine fuel level and _ in the tank 


belt then ad 


consumption, according to liar in anv positio ; cr 
Blucke, company vice president sonoswit | vas 

Sonoswitcl bei 1S¢ detect ited by pr 
1 film 


receives the digi- 
translates them into 
mn. Rate of transmis 
per minute, or twice 
1 transmissions. 


in the mi 
submarines 
evaluation by Douglas Ketd prob ip send a weather rc 
Martin-Denver, whic! s considen t ere see's il eh would punch the ap 
use in the Titan, according nilliseconds, a ung npany. nd the Digikey auto- 
urcraft’s call 
fication which are pre 


] } , . ] tain , 
he devi in be use ect Phe netically sea 
| de ICC ¢ : : “ ] nd the 
presence of a variett iguids, it probe contains 
eee Se 


ing nitric acid, liquid xvgen, hydrogen, caused to tems macmere: ee 


itrogen, water, gasoline, oil, hydrauli cies (40,000 cps.) by mean coil 

a , ; oS ] ms - . sf a . | f ion nd altitude, fed to the 
uid, Tradio-active siurrics and ngn en powc’red rom Tans S( l I ] 4 
; f Is. : +] t 1 Ig lv by the aircraft's 
2\ u 1 = CONTTONCT 
so : ire transmitted. 
Company currently is trving to inter duced by the mag rictive proper 3 


; ft fact . f ke] hen advances to dis 
t aircraft manufacturers in applving _ ties of nick . : 
agli xt : n of words to describe 


ved by a series of sym 
ng cloud types, and so 
information as required 


CI 


Sonoswitch techniques to a svstem fot A second coil within e probe has 


automatically voiding outboard fuel voltage generated in it by the vibration 


tanks. Another possible aircraft appli of the nickel rod ignal generate 
+ 


cation is as an automatic alarm when _ is used to actuate a double-pole, doub! 


1 [] itio ; ; » digital 
lube oil or fuel reach 1 dangerously throw relay in the controller. When - o eer the digita 
low level the tip of the probe is immersed, the eat u displays if in printed 

In the simplest configuration, Sono- liquid serves to damp the | vibra I ng the selected symbols. 


switch consists of a small ultrasoni tions, cutting the voltage in the output n conjunction with the 
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FROM REST TO READY....LESS THAN A MINUTE 


@ Below deck, missiles are stored naked, stripped of stubby wings. But in less than 60 seconds they’re 
assembled, loaded and fired, thanks to automation. @ Take this concept — develop the idea into today’s 
mighty missile systems. Vitro did: its technical staff helped the Bureau of Naval Weapons design fully- 
automated missile handling and launching systems — ones now used aboard frigates, cruisers and carriers 
armed with fast, ship-launched Terrier and Talos missiles. @ Vitro scientists and engineers went right to 
work during basic ship design — providing space needed for automatic storage and handling. Beyond this, 
Vitro takes ideas and develops actual systems for feasibility testing. 


WLIO 


VITRO LABORATORIES/ Division of Vitro Corporation of America/SILVER SPRING, MD.e WEST ORANGE, N.J.* EGLIN AFB, FLA. 
SCIENTISTS ANO ENGINEERS: JOIN THIS TEAM 
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Hughes-developed long-rang 
nications system, HACON, now oper 
itional in the Convair B-58 Hustler, 
Digikev and a digital converter over 
come the difficulty of transmitting 
through heavy electrical 
by breaking up a message into a series 
of coded electrical pulses which are 


commu 


interference 


transmitted over several 


Only a few pulses need get through for 


frequencies 


the receiver to recognize the characte1 
transmitted. This allows large volumes 
of information to be sent in a short 
time with reduction in chances for hu 
man error or ambiguity, Hughes says. 


ASTROPLEX foam-in-place computer hous- 
ing at left weighs 10 Ib. 6 0z., is completels 
interchangeable with cast magnesium hous- 
ing at right which weighs 27 lb. 4 oz. 


y . 

Computer Housings 
° 

Developed for Polaris 

Foam-in-placc construction of com 
puter housings for the Polaris missile 
is the first application of this technique 
to the electronics industrv, according to 
Astro Dynamics, Inec., Cambridge, 
Mass.. developer of the techniquc \s- 
tro Dynamics claims that the aluminum 
sandwich housings are 60% lighter than 
the cast magnesium housings now used 
in the missile and are completely inter- 
changeable with the cast housings 

Key to the process, known as Astro 
plex, is the dimpling and riveting of the 
sandwich walls, a process developed by 
Astro Dynamics to enable the lighter 
housings to maintain high strength and 
rigidity 

Phe rivets take up th 
in the sandwich construction 
usually borne by the cement 
in-place fabrications 

The unit, which 
steel cooling tubes and has over 250 
inserts for nuts, spacers, rivets and lo 
bringing 


} ' r 
shear forces 


mtains stainless 


cating pins, is fabricated by 
together two thin aluminum structures 


+ 


020 in. aluminum outer skin is suit 
able for onments—su 


) 
) 


missile envit 


; 
I 
ported by steel dies, with polyurethane 


foam between them 

In the Astroplex process, operation 
and curing temperatures are kept low 
enough to permit the aluminum to re 
tain its original temper, thereby adding 
to the strength of the finished unit 
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BehIman is offering this guide to AC po 
engineers who have a need for extreme 
AC power — single, two and ee phase 


below to: Behiman Engineering Company 


' 


NAME 





W as a service to those 


ly 1 exceptionally stable 


y, send the coupon 
Ave., Burbank, Calif. 








ADDRESS 








COMPANY 








BEHLMAN ENGINEERING a subsidiary of Elect 


Energy Conversion Corporation 
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SPACE RENDEZVOUS 


New PAT-C Applications 
Demonstrate Marquardt’s 
Capability in Precision Controls 


Typical of Marquardt’s Control Systems 
capable of meeting the sophisticated require- 
ments of today’s weapon and scientific vehicles 
is the Corporation’s Position-Attitude- 
Trajectory Control System. 


Already selected for one satellite project, the 
Marquardt PAT-C System provides the exact- 
ing control required for space vehicle rendez- 
vous. Whether it’s an intercept, observation, 
maintenance, rescue, or destruction mission, 
PAT-C makes possible the accurate position- 
ing of heavier payloads in space. 


PAT-C is a highly responsive jet reaction sys- 
tem which controls the Position, Attitude and 
Trajectory of space vehicles as a result of in- 
puts from the vehicle guidance system or 
ground control signals. The system provides 
the extremely precise corrective action based 
on simple position and velocity error signals, 
or will respond to the demand of guidance 
computers in the system. Tests demonstrating 
the flexibility of the PAT-C system range from 
multiple restarts up to 200 times per second to 
four minutes of continuous operation on a 
radiation cooled thrust chamber and nozzle. 


Marquarat’s sixteen years of research and 
development has produced state-of-the-art 
advancements over a wide range of electronic, 
electro-mechanical, pneumatic, hydraulic and 
nuclear controls and accessories. 


For example, products demonstrating the 
company’s diversified capability include: gas 
operated servo systems for thrust vector con- 
trol of an advanced ballistic missile ; inlet con- 
trols for the McDonnell F4H-1 and the North 
American Hound Dog (GAM 77) ; a radically 
new space power unit; and control systems 
for the Bomarc ramjet engine and the Project 
Pluto nuclear ramjet engine. 


For additional information concerning the 
PAT-C system or other controls capabilities 
contact Dick Oblinger, Chief Application En- 
gineer, Controls and Accessories Division. 

Engineers and scientists experienced in these 
or related fields will find it rewarding to dis- 
cuss their career futures with Marquardt. 


THRUST VECTOR CONTROL rotary actuators have 
been tested up to 1600 degrees F. and up to 42 hours. 


SPACE POWER UNIT new Marquardt chemically 
fueled fixed displacement unit provides power with 
minimum weight for 1-15 day missions. 


CONTROL PACKAGES utilizing ram air for all actuation 
and control functions are service-proven in operational 
weapons systems. 


# 


CORPORATION 
16555 SATICOY STREET, VAN NUYS, CALIFORNIA 


ASTRO @OGDEN 
@ POMONA DIVISION® POWER SYSTEMS GR 


CORPORATE OFFICES: VAN NUYS, CALIFORNIA 





ee ee 


= 





S Z/ SJPPHS 


Man ELLA 


Core concept: brainpower 


Systems programs are processed at Stromberg-Carlson with the 
smooth efficiency of a computer in action. Everything is ready 
in advance. The top scientific, engineering and management 
people are all assembled. The prime capability subcontractors 
are poised to go. Your project is under way in the time previously 
needed just to gather the group. This is Stromberg-Carlson’s Core 
Concept of Systems Management. 


Equally important, the permanent nature of the group has allowed 
us to bring in men of exceptional abilities—men who can actually 
handle major projects simultaneously or successively. And behind 


ot 


aa 


the ready—now 


them stands Stromberg-Carlson’s experience in communications, 
computers, data transmission, processing and display, and high- 
speed teleprinters. 

Core Concept is speeding development of a key passive recon- 
naissance system—among several Very Important Projects— 
right now. 

Let our Systems Management people show you how Core Concept 
can serve as your supermarket for systems, ideas and talents—now. 
Engineers and scientists interested in challenging opportunities 
are invited to send résumés to Director, Technical Employment. 


STROMBERG -CARLSON 


aoivision or GENERAL DYNAMICS 


1400 N. GOODMAN STREET / ROCHESTER 3,N.Y. 
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> Space Surveillance Gap to Be Plugged 

Navy will install a new 560-kw. trans 
mitter near Wichita Falls, Tex., feed- 
ing a mile-long antenna to plug gap in 
Navy Space Surveillance System stretch- 
ing across the southern part of the U. S. 
Powerful new transmitter, to be built 
by Radio Corp. of America, and the 
huge antenna, to be supplied by An 
tenna Systems, Inc., will illuminate sat 
ellites passing overhead. Reflected sig 
nals will be capable of being received 
simultaneously by four receiving sta- 
tions, two in the southeast part of the 
country spaced 500 mi. apart, and an 
other two similarly spaced stations in 
the southwest. 





> Novel High-Speed Memory Devel- 
oped—New solid-state storage device, 
which uses phenomenon known as 
“persistent internal polarization,” 01 
p-i.p. for short, with write-in and read 
out time measured in fractions of a 
microsecond, has been developed by 
New York University scientists, undet 
sponsorship of Office of Naval R« 
search. Data is stored on a phosphor 
photoconductive surface layer by appl 
ing a voltage and exposing entire layer 
to a flash of light, then selectively ir- 
radiating desired spot where informa 
tion is to be stored. Alternatively, data 





Tooth Transmitter 


l‘ooth transmitter, a microminiature radio 
transmitter intended to be mounted in a 
dental bridge to measure number of clo 
sures, grinding and tooth pressure, was de 
veloped for USAF Aerospace Medical Cen- 
ter by Varo, Inc., Garland, Tex. The tiny 
transmitter measures only 0.026 cu. in., in- 
cluding battery, and weighs only 1.2 grams. 
I'ransmitter also can be enclosed in capsule 
and swallowed to permit monitoring of di 
gestive processes in the body. Transmitter 
range is about three feet. 
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BIRST 


with the Solution 


The TRANSACTER* System — the 
fastest proven method of accurate in- 
stantaneous data collection and trans- 
mission — provides management with 
complete data on production status and 
order location, inventory control, labor 
costing, tool crib and stores control, 
receipt and shipment, on-line communi- 
cation. These are just a few of the 
many potential assignments for the 
TRANSACTER System. 


Until Stromberg developed the new 
TRANSACTER System, no accurate, 
instantaneous method of source data col- 
lection existed. Industrial data collection 
and transmission was a relatively primi- 
tive operation — dependent on manual 
recording and delivery — subject to 
human fallibility every step of the way. 
Such methods were incompatible with 
the accuracy and efficiency of EDP and 
computer speeds. 


The TRANSACTER System eliminates 
the paper work between widely scat- 
tered data sources and a central proces- 
sing office. Management reports that 
have taken days — sometimes weeks— 
can now be produced in minutes! With 
the TRANSACTER System dramatic 
new opportunities for profit improve- 
ment become evident. 


Write for informative booklet. 





+ TRANSACTER 








DATA 
PROCESSING 
CENTER 


\ GENERAL TIME 
CORPORATION 








STROMBERG DIVISION 


“Trademark of GTC THOMASTON 2, CONN. 


Makers of the World's Finest Time Equipment 
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Another Bd Lest 








System at 





A Magnaflux Type ‘‘N’’ Test Unit used for checking 
the quality of all chemical and medical tablet press 


punches at the Arthur Colton Company. 





After an industry survey, Magnaflux has engineered 


a single test unit versatile enough to handle all 
magnetic particle test requirements in 8 out of every 


10 plants. The new Type “N” Test Unit (A.C. or D.C.) 
locates cracks in parts up to 24 inches long, 10 inches 


in diameter. It is equally efficient whether you test 
many different parts or a few standard parts at high 


dF { al 
8 Out of 10 Plants 
volume and speed. 
Infinitely variable current output assures optimum 
control for each test need. 
Standard adapters and jigs, automatic magnetization and 


Need Only this One Unit 
processing, even conveyorized handling, at small extra cost. 


to Handle All Magnetic 
Optional coil provides simultaneous circular and longitudinal 


magnetization—doing the work of two units. 


Particle Testing 


Grouped controls speed operation—standing or sitting. 
Phone our local Field Engineer or write Magnaflux Corporation, 


7306 West Lawrence Avenue, Chicago 31, Illinois. 


MAGNAFLUX CORPORATION 
TEST SYSTEMS 


A SUBSIDIARY OF 
GENERAL MILLS 


MX Test Systems Include MAGNETIC PARTICLE, FLUORESCENT PENETRANT, THERMOGRAPHIC, EDDY CURRENT, ULTRASONIC, STRESS ANALYSIS, GAMMA RAY SERVICE, DYE PENETRANT & MAGNETIC FIELD 
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Ideas you can use from 


B.EGoodrich 





— -S 


Inertial Reference System Designed for F-104J ZIPPERED DUCT SEAL. BFG zipper closures 
Inertial reference system: for F-104] fighters purchased by Japan, provides precise heading 8 5 * % san. Sela 
and vertical reference signals for autopilot, radar, navigation equipment and gunsight. liquids, gases, dust, dirt. corrosion. BFG 
Developed and produced by Kearfott Division of General Precision, Inc., complete system zippers be custom-fabricated for your 
weighs only 454 Ib. and occupies 1.15 cu. ft. Shock-mounted case atop stable platform product plied as part of a complete 
contains transistorized amplifiers and controls. Entire package is configured to curvature of closure 
aircraft for optimum space utilization. Stabilized platform (right) has four gimbals to 
permit unlimited aircraft maneuvers. Platform uses three single-axis, non-floated integrating 
gyros and two accelerometers. Vertical reference is accurate to within 0.25 deg., Kearfott 
says, under unaccelerated flight conditions. Earth rate correction is provided to permit 
heading gyro to operate without magnetic reference at high latitudes. 


can be stored by first irradiating enti > Tunnel Emission Amplifier—An 
phosphor laver then selectivel ipph plier which emplo e t 
ing voltage and light to desired spo effect in metals and 


I 


Presence or absence of polarization vo room 
on surtacc¢ lAVCI ind tes 


stored data 


a gece | sails 2 pt ) Anes FLEXIBLE FUEL-LINE CONNECTOR. Special 


t reinforced with metal 


‘ = i rcraft fuel line systems. 
> Navy Tests Radio Duct Communica v scientists at ( Instit ; serve as expansion and 
tions—Navv scientists hav rT sfull log 
transmitted both VHF and | sig 
nals between Califor 1. Wall > Navy Seeks Cir 


cuits—C 


e loads and deflections 


d bending and torsion 


tormed be 

This duct 

tbout 1,001 in Dieg 

ft. above Hawaii est results currently 

ire being analvzed 

of weather frontal 

propagation and the existen hol nol Crrormance — ough 

in the duct. ‘Transmissions m ViroOnmecl ventualiy, the N 
+ -o +} 


] ] 
7.5 1 44ae hones © nrogeral anit 1 
i+ both 0 and $45 m«¢ i pe 1 l ) n witn l 
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mnpanion effort in microcircuitry. 

» New Surface Passivation Technique— 

\ new, simple, low-temperature tech- ® Pushing Transistor Frequency/Power 

nique for passifying the surfaces of Limits—Power output a1 yper_ fre- 

semiconductors so t quenci limits of trans I : i HEAT PACKAGE. BFG fabricates rubber shapes 


contaminated has been developed b going up as evidenced bv reczi rO with 1 ectric heating elements for 


I 
Motorola Semiconduct rodu posal requests for transistor develo] ont _—— in a 
Phoenix, Ariz. Differing from surfac ment efforts. § xaimples: a 10 \ kes, cowls, propeller blades, 
: ; , > op inne cated to fit perfectly to com- 
passivation approaches of Pacit unit at +400 m Isl 
onductot 1 Bell Telep!] t rt ceaneill dd shapes. 
conductors and be ciephe 1 (wO-vear Ci f t heck your 
1 intormation CNneck Ol 

tories, the Motorola process pCcl Wright Air Development 25 > ‘ 

Aviation Products Represen- 
{viation Products, a division 


ich Company, Dept. AW-2B, 


£ 
} 


formed at atmospheric pressure, at watts at 100 m«¢ , 
emperature of 500C and is completed Army Signal Research and 
in 4 hr, ment Laboratory Contract 


+ 
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Announcing the new Siegler 


SPACE SYSTEMS 
TECHNOLOGY GROUP 


A New Range of Specialized 
Technical Services in Missiles and Space 
Program Operations and Planning 


UNIQUE SCIENTIFIC CAPABILITIES. Now, one single indus- 
trial organization offers a broad scope of instrumenta- 
tion and missile firing range capabilities. This means 
you can count on Siegler for outstanding performance. 
In every phase Siegler can serve you best, because Siegler 
leads in scientific planning and systems engineering of 
complete range instrumentation complexes. 


THE GROUP THAT MAKES THIS POSSIBLE. For more than 
five years the Space Systems Technology Group worked 
closely as an integrated team in the U.S. Air Force 
ICBM and space programs. It was this Group that was 
responsible for advances extending from a single-pur- 
pose technical study of the problem of continuous telem- 
etry communications with the Atlas nose cone during 
re-entry to the technical planning, systems engineering, 
and technical direction of the establishment of a com- 
plete instrumentation and range safety system at Van- 
denberg Air Force Base . 


THE MANY TALENTS OF SIEGLER SERVE YOU. When you 
call on Siegler, you get the services of a family of talents. 
Such outstanding performance is accomplished through 
the combined capabilities existing in the Space Systems 
Technology Group and the wide range of talents and 
facilities of Hallamore, Hufford, Magnetic Amplifiers, 
Olympic Radio and Television, and Bogen-Presto — all 
divisions of the Siegler Corporation. 


Formation of the new Space Systems Technology Group 
adds a further dimension to the high caliber perform- 
ance already available from all Siegler divisions—deriv- 
ing from the dynamic Siegler basic corporate concept: 

Progressive management of diverse activities with out- 
standing military, industrial, commercial, and consumer 
capabilities—in order to bring to each of these fields the 

strengths of the others. 


For information concerning the capabilities of the new Space 
Systems Technology Group and other Siegler divisions in your 
field, address The Siegler Corporation, at the address below. 


THE SIEGLER CORPORATION 


610 South Harvard Boulevard, Los Angeles 5, California 


PLANT LOCATIONS: SPACE SYSTEMS TECHNOLOGY GR 
CALIFORNIA * OLYMPIC RADIO AND TELEVISION Div 
ENTRALIA, ILLINOIS * HOLLY-GENERAL DIVISION 





NEW AVIONIC ability of 1.2 min., sensitivity of 1.0 


R min. and can be read to within 0.5 min. 
P ODUCTS lester measures 94 x 94 x 13 in., weighs 
4 Ib. Manufacturer: Kearfott Dyjv., 


‘ , , ; General Precision, Inc., 1150 McBride 
e T'ransistorized decade counter, Typ« = es , 
- P€ Ave., Little Falls, N. J 


DC-114, designed to operate at fre 
quencies up to 110 ke., provides both 
visual readout and 10 individual con- 
stant-current outputs for printing, gat- 
ing or presetting. Use of new shielded 





e Sensitive subminiature switch, capable =] 

of maintaining a_ differential travel 
within 0.001 in., has maximum op 

erating force of 34 oz., release force 

of 1 oz. maximum, overtravel of 0.003 2 \ianufacturer: Minneapolis- 
in. minimum and a 0.008 in. minimum —_ Hone Micro Switch Div., Free- 


break travel. Electrical rating is 3 amp port, | 
inductive or 5 amp. resistive at 30 v., 

with 24 amp. maximum inrush. Switch ¢Co-axial switch, Model TS-l, a 
has a UL listing of 5 amp. at 125 or DPDT unit covering frequency range 





switch permits decade counters to be 
stacked side-by-side without magnetic 
interaction. Counters can be directly 
cascaded and driven by 12-v. signal. 
Price is $100. Manufacturer: Burroughs 
Corp., Electronic Tube Div., Box 1226, 


Plainfield, N. J. 


TIROS Structure 


Water Separator 


Photo courtesy Radio Corporation of America 


LAVELLE 
SPECIALISTS IN 
AEROSPACE COMPONENTS 





Sheet metal parts and assemblies for space vehicles, 
Transmission Mount missiles, jet engines, airframes, electronic systems 
... precision welded, machined, and processed to your 
specifications by certified men, methods and machines. 
e Printed circuit substrates, consisting Inspection by X-ray, Zyglo or Magnaflux establishes 
of small “Mykroy” slabs with leads “ee and controls quality of weldments fabricated by 
molded in position and surfaces lapped | : resistance, inert gas ded are and metallic arc 


to a 10-micro-inch finish, can b : 





e used 
for depositing resistance and conductive welding. Rely on Lavelle for quality workmanship and 
surfaces Also available is Mykro dependable delivery of consoles, propeller cuffs and 
glass-bonded mica on which copper con- | spinners, missile airframes, nose and exhaust cones, 
ductive circuits can be deposited. Man 
ufacturer: Electronics Mechanics, Inc., ; nia 
Clifton, N. J ~ bers and liners, tanks, tail pipes and special require- 


ments. Write for brochure detailing complete services. 


cowlings, engine casings, housings, combustion cham- 


e Precision angle indicator, Model 


CC )-2721011, can read out the shaft — ij ENGINEERING » PRODUCTION PLANNING + TOOL MAKING 
em <* oe be ona > Oe Al SHEET METAL FORMING » WELDING » MACHINE SHOP 
iheiniailbaestinintthic le acc ae METAL PREPARATION AND FINISHING » QUALITY CONTROL 


EERE NE | Zo f tp é 
’ °° Hi” = | KLE >> Sy 
ccommmmersscommemmmemmmees | LAVELLE AIRCRAFT CORPORATION * NEWTOWN, BUCKS COUNTY, PA. 


Between Philadelphia, Pa., and Trenton, N. J. 
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CANNON PLUGS...AVAILABLE 


To meet the ever expanding demands of electronic technology, 


Cannon maintains 9 strategically located plants in 6 countries— 
has sales engineering representatives in 18 more! Whatever your 
requirements in plugs, wherever you are, delivery is never more 
than a few hours away. This is a continuation of our plan to give 
you Cannon service...Cannon quality—anywhere in the 


world. Another reason why you should consult the world’s most 





THROUGHOUT THE WORLD 


experienced plug manufacturer; why you should consult Cannon 


for all your plug requirements. 


The Cannon Plug Guide ‘‘CPG-4,” CANN 
containing valuable information on 
Our products, may be obtained by —_—s is =) PLU 
4 


writing to: 


CANNON ELECTRIC COMPANY, 3208 Humboldt Street, Los Angeles 31, Calif 








Three satellite relays in synchronous 90° orbits will provide continuous coverage of North 
America and polar regions from a ground station located in the central United States. 


TIMETABLES FOR SATELLITE RELAYS are computer print-outs by 


which Bendix predicts, second-by-second, when communications could be 


implemented in complex configurations of earth and space terminals. Such 


timetables are essential to the selection of orbits and number of satellites 
required for military and civilian systems. They also provide key data for 
the economic analysis and operational control of satellite communication 


systems which offer career opportunities for better scientists and engineers. 


BENDIX SYSTEMS DIVISION 


ANN ARBOR, MICHIGAN 





from d.c. to 1,000 mc., and usable to 
1,500 me. Switch has VSWR less than 
1.1 to 1,000 mc. and an insertion loss 
less than 0.1 db. over same range. At 
1,000 mce., cross talk is less than 70 db. 
Switch is constructed so that additional 
units can be added by tandem stacking 
to handle eight or more separate RF 
circuits, if necessary. Manufacturer: 
l’elonic Industries, Inc., Beech Grove, 
Ind. 


e Miniature  three-position toggle 
switch, ‘T'ype B-T1-3P, with dimensions 
of 0.78 x 0.66 x 1.36 in., is available in 
a variety of contact ratings, up to 10 


amp. at 125 v.a.c., or 5 amp. at 240 
v.a.c.; 10 amp. resistive or 8 amp. induc- 
tive at 30 v.d.c. 
Manufacturer: he 
Corp., Gladwyne, Pa. 


Milli-Switch 


e Analog-to-digital converter, for direct 
conversion of transducer signals into 
digital outputs, is available in two types. 
Che El-Con converter, a pulse-duration- 
modulation (PDM) device, responds to 
an interrogating pulse with a new pulse 
proportional in duration to the trans- 
ducer input voltage. The Micro-Con 
converter responds to a chain pulse in- 
terrogation by producing in output 
pulse train where number of pulses is 
proportional to the transducer input 
voltage. Accuracies are available to 
within 0.1% absolute. Application de- 
tails are available from manufacturer: 
Electro-Logic Corp., 515 Boe 
Ave., Venice, Calif 


cacclo 


e Subminiature film capacitors, avail 
able with temperature coefhcients from 
zero to 120 ppm/deg.C for precise 
matching with 


T 
OI 


precision tors 





self-healing character- 
istics of illized film capacitors. 
Units aré ible either with Teflon 
or Mylar to tolerances of 0.1%. 
Manufact Component Research 
Co., 30] Orange Drive, Los 


7 7 
Angeles f 


inductors 


e DC Static time delay contactor, with 
ts, can handle currents 
vith time delay of 0.001 
nger if required. Oper- 
28 v.d.c., but unit also 


no movi 
up to 7 
to 120 se 


iting ' 


with voltages up to 280 
weighs 3 oz., is designed 
eed MIL-E-5272C, ac- 
ufacturer: George Har- 
18141 Napa St., North- 


is available 
v.d.c. Der 
to meet 
cording 
mon ( 
ridge, ¢ 


~ 


LONG-LOK self-locking SCrews... 


ng Screws on this Sierra- 
Schroeder Controls Model 74-01B Valve eliminated lock 


simplify assembly 
and field service 
on this 
motor operated 
shut-off 
valve 
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Use of Long-Lok Self-Lock 


wire, provided repeated re-u 

Long-Lok Self-Locking Screw 
of this valve as well as on thi 
an extremely restricted assemt 
lock wire a time consuming 


operation. 


Long-Lok Self-Locking Screws 
your assembly operations — 
in time and labor —assure | 


Available in all head sizes ar 


e — simplified field service. 
are used on the housing 
ear train mounting where 
y area makes the use of 
d prohibitively expensive 


an. speed and improve 
»vide important savings 
ghest reliability. 


1 styles — have wide tem- 


perature range—qualified to MIL-F 18240 specifications 


— head marked for self-lock 


jentification. 


If you have a fastener problem, Long-Lok can help you. 


WRITE FOR CATALOG LL-61 





DIRECTIONAL 


LUNAR DRILL 


NEUTRON ACTIVATOR 
(EXTENDED) 


\ 


HUGHES AIRCRAFT CO. entry into the Surveyor spacecraft competition is shown in full-scale mockup. 


of the payload will consist of instruments and the supporting devices needed to make them 


land about 750 Ib. on the moon; 


work. 


about 30% 
Launch is tentatively scheduled between 1963-1966 (AW 


ANTENNA ork 


-~ SOLAR PANEL 


Jan. 30, p. 25). 


SURFACE GEOPHYSICAL 
EXPERIMENTS 


TV CAMERA 


~~ SLOWLY DRIVEN 
GEOPHYSICAL PROBE 


MAIN RETRORCCKET 
La ley & 4k 3 


Surveyor will soft 


The 11-ft. 


Hughes Unveils Lunar Landing Mockup 


By Russell Hawkes 


Calif.—National Acronau 
tics and Space Admuinistration’s Sut 
vevor soft landing vehicle for lunar 
exploration (AW Jan. 30, p. 50), wi 
make tvpes of obsen 
and will we 125 ] 
is it touches down on th« 
cording to scientists at California In 
stitute of lechnologv’s Jet Propulsion 
Laboratory and __ prim contractor 
Hughes Aircraft Co 
On earth, where the 
is six times greater than on the moon 
Survevor would weigh about 750 o1 
800 Ib. in its landing configuration 
About 30% of the landing weight will 
consist of instruments and the 
supporting devices needed to make som« 
of them work. Since the first of seven 


Pasadena, 


a dozen or more 
igh only about 
moon, l 


tion 


force of gravity 


unusual 


70 


Su ehicles is to be launched 1 
‘than 1963, there will be <tn 
the vehicle design and the pro 

experiments, but JPI 
officials believe — the 

d here last week is ver 


of lunar 
Hughes 


final design 
changes in the list of observa 


telemetered to earth. The 
itegories 


} 
to be 


t will farther four ¢ 


e Visual study of the lunar landsc: ape 


nd surface 


@ Lunar soil analysis. 

e Particle and field measurements. 

e Lunar geophysical observations. 
Most of the observations will be madi 


bv television 


n command from a control center on 


but there usually will be 

ifter the 
command. Command receivers : 
Survevor will use a pair of small ct 


SOT 


initial 


earth 


] 
degree of automation 


} 
board 


OSSC d 


and expect no 


highly dire« 
telemetering 


dipole antenna \ bigger, 
tional antenna used for 
data to earth 
used to re 
based transmitters can b« 


receiver an 


ordinarily not be 


use earth 
] 
powertu 


would 
ive Comm inds bec 
cnough to mak« 
tennas unnccessar\ 
he observation 
demands on the ing« 
the analy 


making the heavies 
nuity of instrument 

ses of the chem 
ical make-up of lunar soil. ‘Vo do thi 
bore a hole in 
process it in 


designers ar¢ 
it will be necessar\ 


the soil, collect a sample, 


wavs, distribute it to various 
make the analvses, and 
sults—all by remote com 


no Cx 


several 
instruments, 
telemeter the re 

mand. Designers have little 
in remote soil analvsis to rely 
would be pointless to make 
inalvsis on earth where therc 
ways. The first attempt to 


peri nce 
yn It 
remote 


ire Casiecl 
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do it will have to be made within the 
stringent limitations on weight and 
power requirements which the lunar 
mission imposes. 

Since the whole vehicle will weigh 
only about 125 Ib. in the moon’s gravity 
field, it will be impossible to place a 
heavy downward force or a high torque 
upon Survevor’s drill, without causing 
the vehicle jump. The drill 
will be expected to penetrate between 
18 in. and 60 in. into the lunar surface 
I he wailable to drive the drill 
will be terrestrial 
standards. JPI 
vet made a firm decision on whether 
usc a photovoltaic solar svstem 


generator 


to tip o1 


powe! 
relatively slight by 
ind Hughes have not 
to 
power! 
OT radioisotope thermoelectric 
(RTG) units 

The drill upon a 
collapsible pantagraph so that 
it can be held in close while red 
bv the aerodvnamic of the 
Centaur launch vehicle and then ex 
tended to drill its hole on the moor \ 
second pantagraph mounted 
upon the drill frame will carrv a neutron 
activator to make the soil in the hole 
radioactive bv bombarding it with a 
stream of neutrons. A soil sample will 
then collect activated soil carry it 
to a material pulverizer and distributor 
that feeds the various 
mens for analysis. Neutron activation 
changes the 
fields and_ particle 
different degrees which « 
bv instruments. Survever 
will include a 
an X-ray fluorescence spectrometer. Or 


1 


will be 


nose 


structure 


and 
nstrument speci 
reaction of chemicals t 
bombardments in 
in be measured 
instruments 


mass spectrometer and 


SCIENTISTS operate mockup of Survevor payload. Model was displaved for first time at CalTech’s Jet 
Survevor Project Manager W. F 


Calif. Closeup at left shows JPI 
traits. Dr. L. Stoolman 
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of Hughes holds boom extended from full scale 


ganic molecules will be detected by gas 
chromatography. 

Survevor will carry four vidi 
eras fixed rigidly tripod 
Three will point straig 
other will point down 
mounted mirror in front of each 
will enable each upward-pointed 
to pan through 360 deg. of azimuth and 
cover a vertical sector between 
above and 45 deg. below the horizontal 
plane of the Surveyor structure. At least 
one camera will probably shoot color 
Frame rate at which pictures will be 
telemetered to earth will b nlv on 
everv few seconds 

If the Survevor 
topple over on its side during the land 
ing, JPL and Hughes space technolo 
gists estimate that it might still | 
sible to obtain and telemeter 
by transmitting from the 


to 1S 


meta 


15 deg 


structure were to 


min nd 
receiver antennas. 
In designing the 


vehicle itself, JPL, 


as program technical director for NASA, 


; 


has specified that Hughes must plan to 


hit a target on the moon within 
lar error of 50 mi. or less. ‘Th 
chosen for the Survevor missions 


in the larger 


vill be 
because of their 
comparatively level surfaces. One well 
placed source reports that the target of 
the first is likely to be in the 
Mare Imbrium 

Che tripod structure of Survevor will 
have high flotation feet on each of its 
ich foot will have a helium 


mMaf?rla 


mission 


three legs ] 
pressure jet for orientation of the 
during its coasting flight after separation 
from the Centaur launch 


chi le 


vehicle second 


mode t ht. 


stage 
de ppl 
will al 


which t 


Giberson holding tip of probe 


uision 


! 


mn svstem will use a 
stem as a sensor which 
1 radio altimeter on 


the sequence of events in 


phase of the flight. The 
n must have Survevor 


inar-centered vertical be- 


trorocket is scheduled to 
tude of approximately 


asting phase before 
tion, Survevor will have 
it sea level on earth) of 
lhe main retrorocket is 
yherical solid propellant 
n the center of the tri- 
bout 8,000 or 10,000 
burning time long 
rate Survevor from a 
fps. to near zero with 
yn. After burnout the 
ise would be jetti 

by the detonation of 
unting bolts to bring 
to its landing weight. 
ypellant vernier rock 
thrust of 
used to 
Two 


maximum 
ch will be 
lescent velocity. 
me will be gimbaled 
m jets in maintaining 
ition at landing 
ripod is designed with 
luce the likelihood of 
inding. Each leg is to 
pring shock 
ibsorbers bottom. a 
of metal honevcomb 
in contact with the 
ibsorb any remaining 


absorber. 


Laboratory, Pasadena, 


to measure moon’s surface 





North American Aviation’s 
issile Division 
is now the 
Space & 
Information Systems 
Division 


This is the Division that developed and is pro- 
ducing America’s first successful air-launched 
strategic guided missile—SAC’s GAM-77 Hound 
Dog—and brought it from drawing board to 
powered flight in just 21 months. 


This is the Division that laid the foundation for 
a large part of America’s current missile /space 
technology. Many of today’s breakthroughs in 
aerodynamics, high speed flight, inertial guidance, 
large rocket boosters. materials. and manufactur- 
ing methods and equipment stem from original 
development work done by the Division. 

This is the Division where the scientists of the 
Aero-Space Laboratories are seeking the keys to 
satellite rendezvous. refined trajectory analyses, 
space environment knowledge. lunar morphology, 
and materials to withstand space conditions. 
This is the Division where intensive studies are 
underway on manned and unmanned space ex- 
ploration vehicles. anti-ICBM projects, and infor- 
mation processing systems. 


THIS This Division is contributing vitally to America’s 


IS THE 


SPACE & INFORMATION SYSTEMS DIVISION 
NORTH AMERICAN AVIATION, INC. = 


rapidly developing space programs. 





<inetic energy. Shock nducted 
to be no 


l pata 


to instruments 1s expect 
more than that experience 
chutist landing on the earth 

Hughes engineers are no 
about the prospect of interference with 
experiments by dust raised at impact. 
Laboratory experience on earth indicates 
that dust tends to be highly impacted 
in a vacuum 
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Command Decoder 
™ r 

Accepted by CalTech 

Dallas, Tex.—lirst command decode: 
for Ranger lunar probes has been ac 
cepted by California Institute of ‘Vech 
nology’s Jet Propulsion Laboratory 
he 1.7-Ib. decoder, made bv ‘Texas 
Instruments’ Apparatus Division here 
will be carried in Ranger RA-3, RA-4 
and RA-5, to accept and execute eight 
different “‘real-time’’ and six different 
stored commands for the« 
controlling the National Aeronautics 
ind Space Administration lunar prob 
navigation, telemetry, altimeter power, 


purpose ot 


vehicle midcourse and terminal guid- 
ince. 

In operation the TT de 
ceive a demodulated sigi 
Ranger’s receiver, whi 
from the ground in ai 
synchronization pulsé 
ing pulse in the d 
ensure that the airborne d ctor 1 
phaselock with the ground transmitter: 
' command “word” input, containing 
the necessarv information fo perform 
ing particular commands, 
bv the decoder, 
to the proper circuitry for performing 
function desired: a dump signal is in 
corporated to indicat los racking 


Ce ssed 


interrogat ind sent 


if ground command, to prevent erro 
neous commands from 
the decoder due to 
ground signal 
Decoder is designed 
bits to form a commanc 
1 framing bit, which 
five bits are in an addres 


COMMAND DECODER for NASA Ranger 
lunar probe utilizes modular makeup. 
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letermines w 
be in real-time 
be used later 
ll 17 bits, which 
puter 

The decoder measures 
+3 cu. in. and yperates 
Entire] 
it uses modular constru 
circuitry such as multi-vibs 
registers and relay drivers. M 


IWCTage P wer 


+) 


color-coded and mav_ be 
able according to their color 
module contains about 16 min 
components sandwiched bet 
ind potted in an epox' 


W 
cuit boards 
compound to take severe environment 

ll engineers note that with this t 
nique thev achieved a compon 
sitv of 100,000 parts per cul 
the average module, with the 
unit capable of withstanding 
temperatures up to 125C for 
24 hr. 

\ completely transistor 
checkout equipment has al 
livered This equipmen 
100% checkout of the 
coder by generating a simula 
ind then studving the pr 
execution of desired comm 
the checkou 
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Crror occu’#’s, 
hight and stops 


vf the error 


by compat 


Cause 
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Dynamic Analyzer 
To Aid Research 
\ dvnamic 
ulate flight conditions from 
orbital altitude, will permit 
study of reconnaissance 


iffected bv the buffeting 
pitch, vaw and roll of vari 


inalvzer, design 


vehicles 
Prime ntractor for th 
vhich is being installed at Whig 
Patterson AFB, Ohio, is Minneap 
Honeywell. Minneapolis-H 
1S responsible for the desig 
cation of a mobile targ 
the control systems 
Vacuum conditions of the 
capsule unit will range from 
to 3.8 x 10° mm. at Hg in ] nin 
with temperature conditions nging 
from ambient to 450F in 45 min. The 
unit will also be capable of sustaining 
combined temperatures, one-half 
400F, the other half at —40I 
Design and fabrication of the 
is bv Cooke Electric Co. Un 
Match Co. will provide the h 


; 


it 


roll, vaw and pitch mechanism 
late flight conditions. Installation 
testing equipment in an existing build 
ing has been contracted to Bun 
Roe, engineers and constructors 


New operational 
amplifier 


200 KC 


gain-bandwidth 
product 
inity to open loop 


ALL SOLID STATE 
DIFFERENTIAL 


RIG’s v, transistorized Operational 
Amplif Model A-2 is now your one- 
best D plifier choice: as a minia- 
ture, cx tely reliable instrument pre- 
amplif or versatile, multiple-unit 
use plex data-handling and proc- 
c stems... and for custom- 
ary g computing applications. 
Check and compare the A-2’s un- 
matcl combination of electrical, 
mecl ind cost specifications: 


ess 


MOP GAIN 100,000 
MI Less than 10 micro- 
nity gain, and at gain of ten; 
microseconds at gain of 


red to input) Less than 
over 75°F to 120°F 
ibient; less than 100 micro- 
ght-hour period at constant 


DRI 


MON-MODE REJECTION 
Up to 500,000 to one at 


LOADING CAPABILITY 
volts 
LINEARITY Within 0.1% in output 
SW £ 0 volts 
SIZI K 2x2" x1% 
WEI ? oz. COST $195.00 
4MP Technical Bulletin 
mplete details 


ALSO ABLE. Companion, plug-in Power 
‘ th Amplifier A-2 in driving 


B 
poe \eavy instrument systems, rotary 


| G>| amplifiers, and small DC servos 
> | RIDGEFIELD 


———— | 


INSTRUMENT GROUP 
Schlumberger division 
Rid; nn., P.O. Box 337, IDilewood 8-6571 


ANALOG COMPUTERS FOR DATA 
AN NTROL, ELECTRONIC COMPONENTS, 
ND ESR SPECTROMETERS, MAGNETIC 
NANCE ANALYTICAL SERVICES 
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cludes the 40,000-Ib. dynamic analyzer 
capsule, approximately 8 ft. in diame 
ter and 10 ft. long. 

A study by Burns & Roe considers 
the effects of capsule movements, no 
tably vibration, on the foundation of 
the associated mobile target cart. The 
vibration forces must be completely iso 
lated to assure optimum stability of the 
cart. Acoustic shielding will be pro- 
vided the cart to isolate sound wave 
transmission to its sensitive mechanism. 
Two sensing windows of high optical 
quality with an 18-in. diameter frec 
area are provided for target cart viewing. 

An infrared target and ground speed 
simulator will permit performance 


evaluations of various infrared devices 
located in the capsule. 

The simulator, to be located beneath 
the capsule of the analyzer, will be mo- 
bile for purposes of interchange with 
the photographic and television target 
and the ground speed simulator cart. 
The portable cart, approximately § ft. 
wide and 24 ft. long, will house the col- 
limator, infrared targets and associated 
equipment. The control room will be 
the centralized control point for the op- 
eration of the analyzer and the equip- 
ment under test as well as the point of 
ali data recording. A flight program and 
analyzer control area will contain all the 
essential controls and recording devices 





Adding .0OOS5” To Save You $75.00 


Most overhaul shops scrap between 
80 and 90% of all main crankcase 
bearings in R-1830-75, R-2000 and 
R-2800 engines at overhaul . . . bear- 
ings with a replacement cost of 
$100.00 each. Airwork saves 90% of 
these bearings in engines overhauled 
here through a unique plating proc- 
ess that makes them equal to new. 
Cost: $25.00. 


This plating job takes more know- 
how and investment than most in- 
dependent overhaul shops are will- 
ing to develop. To replate a main 


Airwork o- 


NEWARK °* 


MIAMI 
Millville, New Jersey 


BOSTON »* 





bearing, you must be able to use a 
technique that makes a plating tank 
out of the bearing; and apply the 
lead indium to dimensional ac- 
curacy of .0002”. Since the plating is 
done with the bearing in the hous- 
ing, all distortion that can be in- 
duced when a new bearing is rolled 
in place is eliminated. 

Wherever a_ precision operation 
can reduce your costs without sacri- 
ficing quality, that operation is part 





of Airwork overhaul procedures. 


CLEVELAND 
NEW YORK 
WASHINGTON 


for the operation and monitoring of the 
analyzer. A test item control area will 
control the various recording and other 
instrumentation devices for the opera 
tion and monitoring of the equipment 
being tested. 

Because of ultra high vacuum prob 
lems, test samples will be thoroughly 
cleaned and sterilized. To keep them 
free from dust or other contaminants 
during transfer from the sterile room to 
the dynamic analyzer, Burns & Roe is 
designing a mobile plastic — sleeve 
to transport the specimens. 

Other responsibilities of Burns & Roe 
include the design, engineering and in- 
stallation of foundations, supports, plat- 
forms, piping and electrical conduit lay- 
outs; the coordination of all design 
efforts in order to compile a construction 
drawing package with the specifications; 
and construction and supervision of the 
entire effort which encompasses shop 
and as-built drawings. 


Aerobee Launch 
Relays Telemetry 

Washington—Schedule of about one 
flight a month is being planned to assess 
behavior of liquid hydrogen in a zero 
gravity following launch of the first 
Aerobee 150 rocket in the series Feb. 5 
from Wallops Island. 

The first liquid hydrogen flight (AW 
Jan. 16, p. 28) produced telemetry data, 
but a recovery package containing a 
movie camera could not be retrieved be- 
cause of heavy seas. The camera pack, 
which is designed to float indefinitely, 
landed about 50 mi. from the Wallops 
launch site. A helicopter was stationed 
about 40 mi. away for a midair snatch 
attempt, but it was not successful. 

The single-stage Aerobee launch ve- 
hicle carried the 303-Ib. payload to an 
altitude of about 94 mi. The test series 
is being conducted by National Aero- 
nautics and Space Administration’s 
Lewis Research Center. 


Soviet Space Data 
To Be Correlated 


Washington—U.S., Canada and 12 
European nations have established a 
cooperative program to catalogue and 
exchange translations of Soviet bloc 
scientific information. 

The project links the U.S. Depart- 
ment of Commerce Office of Technical 
Services and the European Translation 
Agency, which is located in Delft, The 
Netherlands. 

In addition to The Netherlands, 
European countries participating in the 
program are Austria, Belgium, Den- 
mark, France, Germany, Italy, Norway, 
Spain, Sweden, Switzerland and_ the 
United Kingdom. 
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VITAL: bs 
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N TE AGE OF SPACE 


RYAN ELECTRONICS 


RYAN AEROLAB 


RYAN TRANSDA 


RYAN COMMUNICATIONS 


RYAN SAN DIEGO 


is ploneered in 
ilenging demands 
killed in solving 
ibsidiaries comple 
logies of the Space 
probes to fresh 
Ryan continues to 
gn, development 
nert work 

ob opportuni 
engineers 


Sui al 


A division of Ryan Aeronautical Company, Ryan 
Electronics develops and tures elec 

systems for aircraft, missiles, ships, and space 
systems. With plants at Kearny Mesa, San Diego 
(Engineering Center) and Torrance, Calif. (Pro- 
duction Center), Ryan Electronics is recognized 
as the world leader in C-W Doppler navigation. 
The Division’s programs are making significant 
contributions toward solution of lunar landings, 
terminal guidance, gravitation control, and ECM. 





Aerolab Development Company, located at 
Pasadena, California, is a subsidiary of Ryan 
Aeronautical Company. Aerolab has developed 
more space probes and rocket-powered research 
models, including the Mercury Capsule model, 
which hawe been fired, than any other firm in 
the United States. Aerolab is a science team with 
quick reaction capabilities, and with special tal- 
ents for solving advanced problems in Space. 


A subsidiary of Ryan Aeronautical Company, Ryan 
Transdata, Inc. (San Diego) is developing meth 
ods for the automatic conversion of information 
to a form that will enable industrial and gov- 
ernment executives and military commanders to 
make rapid, accurate decisions. Related applica- 
tions include air traffic control, military com- 
mand contro! and surveillance logistics control, 
and command control of space vehicles. 


Ryan Communications, Inc., a subsidiary of Ryan 
Aeronautica! Company, is located at Canoga Park, 
California. Under develop t here are soluti 

to specialized communications problems of the 
military, government and industry. Fields include 
high-, very high-, and ultra-high frequency and 
microwave transmitting and receiving equipment, 
methods of coding Itiph 





Auiati 


and p g, 
and space-aided communications. 





As an experienced systems manager, Ryan 

San Diego can integrate and focus the specia! 

capabilities of all company units on the problems 

of m es, drones and space vehicles. Ryan's 

ric kground as a pioneer in the development 

such as the most widely used jet- 

ecoverable drone and the first jet VTOL 

rcraft, extends over three decades. 

re the Space Age dawned, Ryan was 
apabilities to meet its challenge. 


RYAN 
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LEFT: USAF technicians of 6555th Test Wing under technical supervision « 
Aeronutronic engineers erect Blue Scout on simplified launch pad prior to suc- 
cessful flight. The development of Blue Scout effectively bridges gap between 
larger, more expensive ICBM's and smaller sounding rockets in our advanced 
space research and test programs. The Blue Scout is the largest solid fuel missile 
ever fired at Cape Canaveral. 

OPPOSITE: UV. S. Air Force Blue Scout Jr., lifts off launch pad as spin rockets 
ignite. This unguided 4-stage missile was successfully launched on the first attempt 


U.S. AIR FORCE PHOTOS 


The United States Air Force Blue Scout Program provides the 
Nation with a new and versatile low-cost family of test vehicles 


to support our military weapons and space systems development 


programs. It can be used in a variety of deep space probes, orbit 


missions, boost glide trajectories, and as a rocket and satellite 


5 


command and control communications system. Blue Scout has 
already fired a 32-pound scientific payload 16,000 miles into space 

.and a 392-pound payload in a controlled trajectory 1400 miles 
down the Atlantic Missile Range. Aeronutronic is systems engineer, 


payload and test contractor on this important Air Force program. 


G— G 
AERONUTRONIC DIVISION Ford Motor Company, DEFENSE PRODUCTS GROUP 


FORD ROAD. NEWPORT BEACH. CALIFORNIA 


r information about 

tronic’s capabilities and 

er opportunities open 
rs and scientists 


The Blue Scout program, based on modifications of the NASA Scout, is under the executive direction of the U.S..Air 
Force Ballistic Missile Division, Air Research and Development Command. Above LEFT: Blue Scout is raised to a 
firing position on simplified launch pad. Because missile requires minimum ground support equipment, it is operabl: 
in a number of various field environments at minimum cost. RIGHT : Instrument package of Blue Scout is checked by 
Aeronutronic personnel and Air Force technicians. Accurate guidance system, data recovery system and final stag: 


attitude control make Blue Scout adaptable to a wide variety of applications 











Now in 2 Case Sizes for 
Your Computer Designs 


NOW SMALLER 
IN TO-18 CASE 





RCA Adds To The 2N1301 Family 


Minimum Betas of 30, 40, 50 


Typical G-BP* of 40, 60, 80 Mc. 
Pulse Repetition Rates Up to 10 Mc. 


NEW IN T0-18 CASE: RCA 2N794, 2N795, 2N796. IN TO-5 CASE: RCA 2N1300, 2N1301, 2N1683 


Once again RCA meets the stringent demands of the dynamic computer industry with 
new high-speed switching transistors specifically designed for today’s military and in- 
dustrial data processing applications. Here are some of the outstanding features of these 
high performance types: 


® High Power-Dissipation Capability—150 mw (max.) at 25°C. 

® High Gain-Bandwidth Product*—40 (2N1300, 2N794), 60 
(2N1301, 2N795), 80 (2N1683, 2N796). (Typical Values). 

® High Beta (hre)—30 min. (2N1300, 2N794), 40 min. (2N1301, 
2N795), 50 min. (2N1683, 2N796). 

®Low Total Stored Charge In Saturating Circuits— 400 
uucoulombs (2N1300, 2N794), 325 wuucoulombs (2N1301, 
2N795), 160 ypucoulombs (2N1683, 2N796). (Max. Values). 

® Rugged Mesa Structure 

®Economy Performance—Top Performance at Low Cost. 


Contact your RCA Representative now for complete price and 
delivery information. For additional technical information, write 
RCA Semiconductor and Materials Division, Commercial Engi- 
neering, Section B-112-NN-3, Somerville, N. J, 


Available Through Your 


RCA Distributor 


Field Offices 


EAST: Newark 2, N. J., 744 Broad 
St., HU 5-3900 * Syracuse 3, N. Y., 
731 James St., Room 402, GR 4-5591 
* NORTHEAST: Needham Heights 
94, Mass., 64 “A” St., HI 4-7200 * 
EAST CENTRAL: Detroit 2, Mich., 
714 New Center Bidg., TR 5-5600 * 
CENTRAL: Chicago 54, Ill., Suite 
1154, Merchandise Mart Plaza, WH 
4-2900 * Minneapolis, Minn., 5805 
Excelsior Blvd. * WEST: Los Angeles 
22, Cal., 6355 E. Washington Bivd., 
RA 3-8361 * Burlingame, Cal., 1838 El 
Camino Real, OX 7-1620 + SOUTH: 
Orlando, Fla., 1520 Edgewater Drive, 
Suite |, GA 4-4768 * SOUTHWEST: 
Dallas 7, Texas, 7905 Empire Free- 
woy, FL 7-8167 * GOV'T: Dayton 2, 
O., 224 N. Wilkinson St., BA 6-2366 
* Washington 7, D.C., 1725 “K” St., 
N.W., FE 7-8500, 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 














ROHR STAINLESS STEEL HONEYCOMB 
components are cooling off critical points on two of 
the “‘hottest”’ airplanes flying . . . Convair’s B-58 
HUSTLER and the McDonnell F4H2 PHANTOM. 
Honeycomb solves the problem of high-speed friction 
heating. And it reduces weight, increases strength, 
soaks up sonic vibrations. 


This remarkable material will play an even greater 
role in the B-70 VALKYRIE . . . mighty mach 3 weapon 
system under, development by North American Aviation. 


Superior stainless steel honeycomb is one of many 
contributions Rohr has made to the aerospace 
industry during the past 20 years. Constant research, 
enlightened engineering, inventive 

manufacturing, and rich experience result 

in an unmatched capability for performance 

on a variety of assignments. 

For the complete story or specific 

information, write Mr. A. R. Campbell, 

Sales Manager, Department 19, 

Rohr Aircraft Corporation, 

Chula Vista, California. 


COOLING 
OFF 
THE 
HOT 
ONES 


MAIN PLANT AND HEADQUARTERS: CHULA VISTA, CALIF 
PLANT: RIVERSIDE, CALIF.; 
ASSEMBLY PLANTS: WINDER, GA.; AUBURN, WASH 
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Army Expands Direct Industry Relations 


By Larry Booda 


Army engi 
neering and aircraft 
and major components, authorized last 


Washington—First direct 
procurement of 


July, is being implemented under re 
cently 
Army hopes to further expand thesc 
direct relations with contractors 


ipproved procedures, and the 


[his action paves the way for the 
first development of in-house capability 
in aviation procurement ind engineel 
ing areas since aircraft were first author 
ized for direct use by Army ground 
forces in 1942. Currently, the Army 
must direct the design and procurement 
of all aircraft and major components 
through the Air Force or Nav 
Expansion of Army activity in thes 
reas will permit development of a 
that is technicalh 


working 


) 
up r personne 


competent and practiced in 
directly with Building on 


this core of trained personnel, the Army 
independ 


contractors 


] 


hopes eventually to becom« 
nt of the 
engineering and buving 
aviation equipment 
Although the Army ground 
ave been flying their own airc1 
1942, thev had 


other services in designing, 


ts aircraft and 


o handle all te 


t 
ind procurement matters through 


ind later the Air I 
Armv was 
functions thr 
1957, 


; 


Army Air Force 
In 1956, the 
] 4] 


HnCsS¢ 


is well, and in 


handle 
Navi 


ment was reached to permi 
to buv a limited number of 


+ 


ion tel 
Expansion Authorized 
| Julv, the Secretarv of 


iuthorized 


Army relations 


Defens 
f direct 


contractors, 


a major expansion 
with its 
including 

e Direct procurement from industry of 
off-the-shelf items. Off-the-shelf 
fined as aircraft and components which 
have been certificated by the 
Federal Aviation Agency 

e Preparation of specifications fo 
aircraft and components in coordina 
tion with the Air Force and the Naw 
e Establishment and conduct of boards 
of Inspection. 

e Active participation through 
ment of Army personnel with the de 
veloping and procuring agency for 
“other than off-the-shelf’ Army avia 
tion equipment. 

Although there have been procedures 
in existence for ichion in 
engineering and procurement of Army 
equipment, the recent implementation 
marks a major step by having a coded 


1S de- 
urworthy 


Amin 


issign 


interservice 
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iwailable for 


It does not apply 


single document ouidance 
of all threc 
to joint-service 


veloped and funded by more than one 


SETVICES 
aviation equipment de 


service. 

Army aviation 
aircraft being developed and produced 
for inventorv, along with their related 
and 


equipment includes 


accessories concurrently procured 
components, repair parts, special 


tools, ground handling equip 


main 
tenance 
ment and special related training equip 
ment 
Certain electrom quip 
nally supplied bv the 
Corps is excluded. 
Composition of Army aviati 
next 10 vears has been 
through studies performed br 
Requirements Review Bc 
Board, headed by Lt. Gen. G 





Army Aviation History 


1942—Aircraft authorized for operation 
by Army ground forces 
1947—National Security Act 


departmental missions and 


delineates 
func 
tions in support of Army aviation 
Air Force 


development, storage 


retained procurement 
issue and 
maintenance functions. 
1949—Army assumed responsibility for 
field maintenance and supply dis 
tribution below depot level 
1954—Joint Army-Air Force team began 
to study supply and maintenanc 
problems and to recommend 
changes in existing agreements. 
Defense 
transfer of depot support of Army 
aircraft from Air Army 
phased over the 1956-1959 period. 
1956—Army first assumed responsibility 


1955—Secretary of ipproved 


Force to 


for depot support. 
1956—Secretary of Defense 
Army to procure aircraft through 
Navy 
1957—Army Aircraft Maintenance Shops 
opened in four General Depots— 


wuthorized 


as well as Air Force. 


ahead of schedule. 
1957—Air Force and Navy agree to Army 
procurement of limited secondary 
items. 
1958—Transfer of depot stocks from Ai 
Force was completed, ahead of 
schedule. 
1958—Contracting for 


nance at contractors’ plants trans 


depot mainte 
ferred from Air Force 

1960—Secretary 
Army 


of Defense granted the 


authority to engineer and 
procure certain aircraft and com 


proponents directly from industry. 











commanding general, 
Ihe new 
proce 


Rog 
Cont nv Command. 


id procurement 


pplied to the equipment 
itlined bv the Rogers 
al missions were defined 
First is the observation 
tly performed by heli- 
ll fixed-wing aircraft. 

surveillance mission, 
ir future will be per 
-rumman AO-1] Mohawk 
king radar. Third cate 
ns took the form of 
Requirements ASRs). 

the observation mis- 
urveillance, and ASR 
Uhese ASRs were pre 
trv as an invitation to 
tudies designed to de 
s of air vehicles which 
yped to meet the future 


+ 


1ot include military 


Possibilities 
ASRs pl 
f technical possibili 
state-of-the- 
indation, the 


Army 1s 


characteristics on 


Technical 


| ‘ } 7 
\ ICSC mMiuced a 


current 


gn competitions 
working groups which 
f the Langley Re 
National Aeronautics 
ministration and the 
tation Research Com 
rs Board determined 
in areas which will be 
ure iT¢ 
\ new helicopter will be 
the H-13 and H-23 
the L-19 fixed-wing air- 
ilreadv resulted in a 
tion for a light observa 
LOH 
\ new STOL aircraft 
ipabilities, imcorporat- 
tronics equipment, 
\ VTOL aircraft, which 
loaded rotor converti- 
iircraft or the prod- 
nt tri-service VTOI 
vill be funded for $18 
62 
ind procurement for 
Ives coordination be 
itions within the serv 


Chief of 
Maj. 


wolved is the 


whose deputy, 
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» WRITE AVCO TODAY. 


Hear this... Somewhere under the seven seas, part of the Navy’s nuclear deterrent 
forceison station. Aboard the Polaris submarine George Washington command communi- 
cations equipment stands ready for operation. This equipment was developed by Avco. 
Highly skilled scientists and engineers of Avco’s new Undersea Projects Office are working 
on antisubmarine warfare problems and research on related underwater phenomena. 


Aveo 
Aesearch & Advanced Development 


AVCO CORPORATION, RESEARCH AND ADVANCED DEVELOPMENT DIVISION, WILMINGTON, MASS. 
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Gen. Richard D. Meyer, is a rated pilot. 
It is from his office that procurement 
coordination is achieved. 

For avionics installations, the Signal 
Corps has cognizance. Ordnance Corps 
provides the weapons, while the Quar- 
termaster Corps furnishes fuel and oil 
In a small degree, the Chemical Corps 
is involved in instances where chemical, 
bacteriological and radiological warfat 
is concerned. 

Guidance to these staff level organiza 
tions comes from the Continental Army 
Command, whose Aviation School at 
Ft. Rucker, Ala., determines materiel 
doctrine and combat doctrine. Clearing- 
house for these doctrines is the office of 
Brig. Gen. Clifton F. Von Kann, direc- 
tor of Army aviation under the deputy 
chief of staff, operations. 

Within the chief of transportation 
office, there is an executive for programs 
under whom there is a Systems Man- 
agement Division. Each program, such 





Army 


Requirements Review 
Board 


Evaluation Board for 
Design competition or 
source selection 


Model 


Review 


Development 
Specification 


Board 


Mockup Board 
Engineering 
ance Board 
Maintenance Engi- 
neering Board 
Development Con- 
tracts Compliance 
Board 


Accept- 


Equivalent Evaluation, Testing Milestones 


Navy 


Deputy Chief Naval Oper. 


(Air) 


Design evaluation—Evalu 


ation Div. Bureau 


Weapx ms 
Detail 
reau of Weapons 


Mockup Board 
Monitored by Bureau 


Weapons Rep. and Air 
craft Design Office, Bu 


reau of Weapons 


Specification—Air- 
craft Design Office, Bu 


Air Force 


Air Council 


Design competition— 
Source Selection Board 


Model Specification Re- 
view Board 


Mockup Board 
Engineering Acceptance 
Inspection Board 
Maintenance Engineering 
Inspection Board 
Contract Technical Com- 


liance Inspection Board 


as the HU-1, AC-1 and AO-1 aircraft, 
has a management group which in each 
case acts as a system manager. 

The system manager is responsible for 
monitoring a program so that procure- 
ment coordination is accomplished at 
staff level. Also under the chief of 
transportation is a research and devel- 


Contractors demonstra Category I and II flight 
tion, Navy Preliminarn tests 

Evaluation (NPE), Board 
of Inspection and Surve 
(BTS), Trials 

Fleet Indoctrination Pro 
gram (FIP) or Replace 
Air Grou 


Engineering testing 


Army service, logisti- Category III flight tests 
cal and troop test 


ment Carrier 


opment office responsible for liaison 
with the Transportation Research Com- 
mand at Ft. Eustis, Va. Trecom, the 
Army equivalent of the Office of Naval 
Research, works with the research offi- 
ces of the other services, with Air Re 
search and Development Command and 
Transportation Materiel Command 


TMC Authority 


It is the Transportation Matcricl 
Command that has direct cognizance 
over the full cycle from development 
to procurement. It is the equivalent 
of the Air Force Air Materiel Com 
mand plus part of ARDC, and of the 
Bureau of Naval Weapons. Located at 
St. Louis, Mo., TMC is divided into 
two principal parts—engineering and 
development and procurement. —TMC 
has two means of doing business—cither 
by working through the other services 
or bv dealing directly with a contrac 
tor. 

During the current transition period, 
TMC maintains liaison teams at the 
Bureau of Weapons and at the An 
Materie]) Command. At Bureau of 
Weapons, for instance, there is a per- 
manent group of seven persons undet 
a colonel who monitor fiscal and budg- 
etarv matters. When the occasion de 
mands, a group of about 15 officers and 
civilians joins the Bureau of Weapons 
to perform technical evaluations on a 
specific program for a period of about 
three months. 

When TMC initiates a procurement 
program, it is done by means of a Mili- 
tary Interdepartmental Procurement Re- 


a 
— 
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Production Model Detail 
Specification Review sign 
Board Weapons 
Production Contract 
Compliance Board 
Confirmatory Testing 





Office, 


Specification—De 
Bureau 


Aircraft Design Office, Bu 
reau of Weapons 


Contract Technical Com- 


Model Specification Re- 
view Board 








quest (MIPR). This request applies to 
other-than-off-the-shelf (Otof 

In the past, direct work with contrac 
tors has been in relation to off-the-shelf 
items and secondary air items. Under 
the new order, direct contact with con- 
tractors has begun in relation to other 
production and development. This is 
the “go ahead and buy” aspect which 
marks a new departure. 

By placing task forces, such as the 
groups at Bureau of Weapons, with 
other services, Army is augmenting its 
management capability. Test and evalu- 
ation of complete aircraft systems is 
conducted at Ft. Rucker. 


items 


Engineering Cooperation 


However, when the Air Force or the 
Navy has cognizance of a specific pro 
gram, engineering test work is done 
under the responsible Army 
pilots are being assigned to other service 
commands to participate in this work. 
Ten are currently undergoing training 
at the Air Force test pilot school at 
Edwards AFB, Calif. 

There are four boards for which the 
Army provides chairmen when the other 


SCTV1CE 


SCTVICCS 
(see box 
Develo] 
view B 
Develop 
Board 
Comp! 
In th 
boards, 
matter 


chairman 


Boards 
from th 
man, 
velop 
the 


harged with a program 
boards involved are the 
Model Specification Re- 
the Mockup Board, the 
Contract Compliance 
Production Contract 
yard. 
conducted by these 
vote will decide all 
the case of a tie, the 
the deciding vote. 
posed of three members 
n addition to the chair- 
members from the de- 
ducing service. Thus 
ns final decision power. 
ireements and close 
rtedly rare. 
mendations do not con- 
ty for action which in- 
that alter the basic 
f the equipment, im- 
t new requirements or 
cost or delivery sched- 


; 


ys in this category 
wed by the Army for 
funding or programing. 
ni2s, the boards ap- 
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NEW DEPARTURES IN MINIATURE 


HOW TO GIVE ON-THE-NOSE GUIDANCE TO MODERN “FISH” 
UNIQUE N/D LINEAR MOTION BEARING FREES GYRO CAGING ACTION 


The bearing illustrated is an N/D linear motion precision instrument ball bearing. It was 

specially designed and built to help solve a critical problem in the guidance system of a 

high speed anti-submarine torpedo. 

PROBLEM:Loss of accuracy in torpedo's guidance system due to hang-up of caging arm 

in gyro assembly. 

SOLUTION:N/D Sales Engineer, in cooperation with manufacturer, found that wear of 

bushing on caging arm caused hang-up, delaying guidance activation. N/D Engineers 

set to work to design and build an instrument bearing that operates virtually friction- 

free. The result: Preservation of the guidance system's pin-point accuracy and reliability. 

Should you require ball bearing design information, invite the local N/D Sales Engineer to 

participate in your early design discussions. He represents one of the industry's largest -_, 

engineering staffs devoted exclusively to the design and development of az Pa AMA INL A iene pane 
> af . ‘ ; | | Dall De< g increased 

miniature and instrument ball bearings. Or, write for new Miniature and guidance reliability of ASTOR 

Instrument Ball Bearing Catalog, Department L.S., New Departure, Division AD torpedo weat system devel- 

of General Motors Corporation, Bristol, Connecticut. oed by Westinghouse. 


NEV DEPARTURE 


MINIATURE AND INSTRUMENT BALL BEARINGS 
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JetStars Make Transition From Assembly to Flight Tests 


Lockheed JetStars are almost ready to be rolled out from company’s Marietta, Ga., 
authorization from the Federal Aviation Agency for the aircraft. 


facility. 
Structural test evaluations have bee: 


Lockheed has received type inspection 


ompleted by the FAA, whose 


observers witnessed fatigue tests conducted on the aircraft at Lockheed’s Engineering Laboratory. 


prove or disapprove for the Army. Points 
of contact for procurement are 
e Initiation of and inquiries concerning 
MIPRs: U.S. Army Transportation 
Materiel Command, 12th and Spruce 
Streets, St. Louis, Mo., Attention 
Director of Procurement, Production 
e Specifications, Standardization and 
Cataloging: Army Transportation Ma 
tericl Command, St. Louis, Attention: 
Director of Cataloging, Standardization. 
e Requirements: Army Transportation 
Materiel Command, St. Louis, Atten 
tion: Director of Materiel Require 
ments. 
eArmy Policy: Department of the 
Amy, Chief of Transportation, Wash- 
ington 25, D. C., Attention: TCPCD 
Points of contact for development 
ind engineering are: 
e Development and Engineering of 
Army Aviation Equipment: U.S. Army 
[ransportation Materiel Command, 
Box 209, Main Office, St. Louis 3, Mo., 
Attention: Director of Engineering 
e Basic and Applied Research appli- 
cable to Army aviation equipment: 
U.S. Army ‘Transportation Research 
Command, Ft. Eustis, Va., Attention: 
Director of Aviation. 
© Policy and Procedure: Department 
of the Army, Office Chief of Trans- 
portation, Washington 25, D. C., At- 
tention: TCDRD. 
1961 
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British Aviation 
e 
Exports Decline 

London—British aviation exports last 
year totaled $398.4 million, a drop of 
$38.3 million from the previous_ year’s 
record high, but engine sale iched a 
new peak of $206.3 million, topping the 
1959 record of $180.6 million, the So- 
ciety of British Aircraft Constructors 
said. 

The 1960 over-all export figure 
still the third highest vet recorded, com 
pared with $463.8 million in 1959 and 
$431.2 in 1958, and brought the value 
of the industrv’s postwar exports to 
$3,035.2 million, the society said. 

Last year the value of engine exports 
exceeded for the first time that of air 
craft sales which accounted for $172.7 
million. 

Edward 
executive of the society, 
gratifying that the 1960 figure _ sO 
near the 1959 record. He rec ae 
for five atenight years, from 19 
1959, the i ry et new records, 
but that more hie two years ago he had 
warned of a dip in export trad 

Although present evidence did not 
point to a spectacular rise in export 
trade in 1961, f 
seas customers last year exceeded 


was 


2 lie y 
Bowver, di oct 1 


lt 


- - 


over 


those 


orders in hand 


held ind deliveries during the 
next \ id be “brisk” he added. 

ness in hand in 1960 in- 

ion for 35 airliners or- 

rs in the U. S., Canada, 

Austria, Ghana, Japan, 
West | ind ‘The Lebanon 


Aerodynamics School 
Accepting Applicants 


ry enter for Experimental 
Rhode-Saint-Genese, Bel- 
ting applications for a 
ourse in experimental 
The course runs from 

June 30, 1962 
enter is an interna- 
al institution, accepting 
mm among the NATO 
inder the chairmanship 
lore von Karman. It 
tunnels in its laborato- 
fees for the course and 
fellowships are avail 
ost of living. En- 
ind additional in- 
be obtained from: The 
ng Center for Experi- 
72, Chaussee de 


Bel- 


lamM1CS, 
\de-Saint-Genese, 








Remote unit reports progress 
Located in the Sales Department, this 
remote inquiry station has a direct line 
to the RAMAC unit on the floor below. 
When a customer order number is 
keyed into this station, an up-to-date 
status report is immediately printed 
out on the automatic typewriter. 


Keeps an eye on production 
Final assembly and testing of these 
Cramer timing controls are typical of 
the many precision operations carried 
on in the plant. Each involves a large 
number of small parts which are pro- 
duced, stocked and assembled under 
MOS control. 


Gets information fast—Mr. J. T. Kennedy, Treasurer, checks 
with operator of the IBM RAMAC 305 Data Processing System—the 
heart of Cramer’s Management Operating System. Disk file at rear 
stores and continually updates all operating records—each immediately 


available on demand. 





...umproves delivery and reduces 
... with an increase in 


Cramer Controls Corporation, Cen- 
terbrook, Connecticut, manufac- 
tures precision timers and control 
instruments. They consider their 
IBM Management Operating Sys- 
tem a highly profitable investment. 


To this progressive company, with 
330 employees and annual sales of 
around $4 million, IBM data proc- 
essing is an essential part of man- 
agement control. It has helped them 
cut costs...reduce inventories... 
improve profit margins...speed 
customer service. And it has done 
all this while handling a 60 per cent 
increase in sales and reducing de- 
livery time by five full days. 


Built around the IBM RAMAC® 
305, the system at Cramer uses 
modern data processing techniques 
to inter-relate the six major control 
functions: Sales Forecasting, Mate- 
rials Planning, Inventory Manage- 
ment, Plant Scheduling, Work Dis- 
patching & Operations Evaluation. 


How MOS works to cut costs 

Complete data for each major op- 
erating function is stored in your 
data processing system. There, past 
and present sales trends and fore- 
casts are combined to produce a 


Management Operating System 
at Cramer Controls Corporation 


ventory 
sales of 60 


more complete “finished product” 
plan which automatically... 
e determines material requirements 


e checks these requirements against 
inventories 


e allocates stocks to assembly needs 


polices inventories for under- or 
over-stocked items 


initiates stock-replenishing orders 

as needed 
The sequence continues through 
scheduling, dispatching and opera- 
tions evaluation. Continually up- 
dated cost and performance figures 
keep management informed of 
every phase of production. 
Any change entered into the system 
is automatically reflected in all 
other control data. The compensa- 
tion is made according to a pre- 
arranged plan—your plan—so that 
all controls are working toward 
your current objectives. 


MOS offers comprehensive control 
Only with the total approach pro- 
vided by MOS can you get such co- 
ordinated effort, such complete 
information, such tight operational 
control. Only with MOS can you 
study, in advance the effect of de- 
cisions yet to be made. For more in- 
formation, call your local IBM office. 


DATA PROCESSING 











THE ABC'S OF CRUSADER POWER 
Fighter for fighter, the Navy’s Crusader has logged 
more flight time than any other 1 ,000-plus-mph aircraft 
in U. S. service. Since 1958, this Collier Trophy-win- 
ner has flown the Free World’s border-watch from 
Lebanon to Formosa. Over 700 carrier- and land-based 
Crusaders have carried the markings of Navy and 
Marine Corps squadrons.* This year they are being 
joined by a new Crusader — the all-weather F8U-2N. 
A missile-firing, radar-packed extension of the basic 
Crusader design, the -2N takes over the Peace Patrol 
at nearly twice the speed of sound! 
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*These markings are representative of the 28 Navy and Marine squadrons flying Crusaders 
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spline , ; oo - pivoted ends deflection and 
lexspline g aro of springs ~ " . tangential motion 
(Fig. 2) PA 2 of Flexspline 
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j Regions of /4\ NY (of | y 
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correspond to . Ae 
positions of Flexspline deflections 
swinging j shown exaggerated 
shackles (Fig. 2) for illustration 


Rotation of 
wave generator 


Splined regions 
causes radial 


correspond to 








WAVE GENERATOR (center) rotates within the inner Flexspline, deflecting it slightly from natural form into an elliptoid. 


Kaman Studies Simplified ‘Transmission 


Bloomfield, Conn.—Investigation of 
a harmonic drive transmission, designed 
to cut helicopter weight up to +00 Ib., 
will be carried out by Kaman Aircraft 
Corp. under a $98,000 contract from 
U.S. Army. 

Kaman has set up a research team, 
headed by John J. Schauble, chief of 
dynamic stress, that will be aided by 
United Shoe Machinery Corp., Boston, 
Mass. 

United Shoe Machinery adapted 
the svstem for a variety of uses, in- 
cluding a 78:1 autopilot actuator in 
Boeing 707 jet transports 

Basically, the harmonic drive system 
provides a three-piece unit, with two 
moving parts, that is capable of sub- 
stantial reductions or speedups in a 
single stage. 

Kaman and the Army are interested 
in applying the concept to both heli- 
copters and VTOL vehicles, to cut 
weight, complexity and noise. On the 
Kaman H-43B alone, the weight sav- 
ing over the existing planetary trans- 
mission would be about 400 Ib 

Contract calls for a four-phase pro- 
gram conducted over a 12-month pe- 
riod. Program includes 
@ Phase I, an analytical study of known 
design possibilities of harmonic drive 
gear train; design would be capable of 
absorbing 250 hp. at input speeds up 
to 50,000 rpm. and with a single stage 
reduction ratio of about 100:1. 

e Phase II, apply results of design 
study toward design of a full scale 
feasibility model. 

e Phase III, assembly and bench test- 
ing of the model. 

e Phase IV, final report with recom- 
mendations and preliminary design of 
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1 specific light helicopter application. Harm rive is the name selected 

\t present, there are no plans to’ by Unit Machinery to describe 
flight-test the harmonic drive system dynamic ts of non-rigid mechanics. 
However, Kaman has suggested to Machin tems use the controlled 
Army a follow-on phase for endurance lastic deflection of one or more parts 
test evaluation of the full-scale model, for tran 1, conversion or change 
involving 20 hr. of total running time of mech motion. Applications 
on a transmission rig. This phase is thus fat rotary-to-rotary motion 
not funded. transmission, rotary-to-linear motion 


FULL SPLINED COMMENCING 
CONTACT DISENGAGEMENT 
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DRAWING shows successive tooth relationships about rot harmonic drive for Flexspline 


with two teeth less than circular spline. 
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AUTOPILOT actuator, shown in cutaway and outer form, is used on the Boeing 707 series. 


t 


k 

EXPERIMENTAL test unit, developed by 
United Shoe Machinery, has ratio of 100:1. 
converters, and_ linear-to-rotary  con- 
verters. Three basic parts to a harmonic 
drive speed reducer are the wave genera- 
tor, flexspline and circular spline. Wave- 
generator is an clliptoidal cam with a 
major and minor axis. Ilexspline is a 
thin flexible ring carrying external 
spline teeth and the circular spline is 
a rigid-toothed clement that carries in- 
ternal spline teeth. System works this 
Way: 

e Wave generator deflects the flexsplinc 
slightly from circular to elliptoid form, 
giving it a major and minor axis. De 
flection of the flexspline causes splined 
engagement with the circular spline at 
two diametrically opposite regions on 
the major axis of the elliptoid; on the 
minor axis, the teeth are not engaged. 
e When the wave generator is rotated 
clockwise, the flexspline rotates slowly 
in a counter-clockwise direction, rela 
tive to the fixed spline. In a full rota 
tion of the wave generator, the 
flexspline counter-rotates by the differ- 
ence in the number of teeth on th 
two splines, which also corresponds to 
the difference in circumferences of their 
two pitch circles. 

Kaman and United Shoe researchers 

claim these advantages for the harmonic 
drive system: 
e Simplicity. Essentially, there are only 
two moving parts which give a_pos- 
sibility of attaining a 100:1 reduction 
in a single stage. 
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e Light weight. Engineers say that at 
present a projected harmonic drive unit 
would weigh about half that of a com- 
parable standard transmission unit. 
e Compactness. As an example, the 
Bocing 707 autopilot actuator occupies 
one-third of the space needed for a con- 
ventional reduction device. 
e Noise reduction. Noise evaluation of 
a 100:1 harmonic drive unit, performed 
by U.S. Naval Engineering Experiment 
Station last August, showed that no 
tooth mesh frequencies could be iden- 
tified; gear produced chiefly white 
noise, in which all frequencies were in 
equal amplitude. 

Other advantages, the engineers con 


tend, are low cost, long life due to 


large number of teeth engaged during 
a single cycle of the wave guide, ex- 
tremely low backlash and high torque 
capacity and torsional rigidity, again 
due to large number of teeth in con- 
tact the symmetrical balanced 
input. 

An inherent problem which will be 
studied is that of lubrication which is 
particularly important since harmonic 
drive involves high velocity. Initially, 
it appears that a low viscosity fluid, 
such as kerosene, is the best lubricant 
and heat sink and engineers are con- 
sidering cycling JP-4+ fuel flow through 
the transmission for this purpose. 

Another important problem-area is 
the question of subsystem _ pickoffs 
from the transmission, since the har- 
monic drive will provide for only 2 
rpm. choices—input and output. Stand- 
ard, or multi-stage, transmissions now 
used can provide a variety of rpm. 
choices for the subsystems during the 
reduction phases. 


Initial B-70 Assembly 
r ° . 
lo Begin in March 
Preparation for B-70 assembly opera- 
tions got under way with the arrival of 
tooling equipment at North American 
Aviation’s Palmdale facilitv. Initial as- 
sembly is scheduled to begin in March 
folli g installation of the aft fuselage 
scci g. NAA’s Los Angeles divi- 
3 nounced that the B-70  work- 
force at Palmdale is expected to reach 


and 





Export of Aircraft 


Parts, Accessories 





Aircraft, parts, and accessories, total 
Commercial and civilian aircraft, total 


Aircraft 3,000 ib. and over empty airframe weight: 
Cargo transports, commercial, new 


Passenger transports, commercial, new: 
3,000- 14,999 Ib. enpty airframe weight 
15,000-29,000 ib. e npty airframe weight 
30,000 Ib. and over e npty airframe weight 


Rotary wing aircraft, commercial, new 
verted 
Aircraft under 3,000 Ib. emoty airframe weight: 
Utility, commercial and civilian, new: 
3 places and under 
4 places and over 
Rotary wing, commercial, new 
verted 


Commercial and civilian aircraft, new, n.e.c. 
weights 


Aircraft engines, reciprocating, used and rebuilt 
Aircraft components, parts, and accessories, n.e.c.2 


Commercial and civilian aircraft, used and rebuilt, including con- 


Commercial and civilian aircraft, used and rebuilt, including con- 


all empty airframe 


Aircraft engines, reciprocating, new air-cooled under 400 hp 


Cumulative totals 


October 1960 January-October 
1960* 


Value 
$1,000 


Value 


Number $1,000 Number 


1,139,205 
463,292 


86,695 
30,589 


312 
941 


57 

355 
3 22 
280 3,245 


1, 
1,262 8,341 
664,327 





Source: Foreign Trade Division, Bureau of the Census. 


* Revised 


nec 
Includes military aircraft. 





Air-cooled reciprocating engines, new, 400 ho.and over are included in “Aircraft components, parts, and accessories,” 
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Republic Patents Turbojet Thrust Reverser 


Turbojet thrust reverser design, patented by Republic Aviation, offers fully-modulated reverse thrust (left) t: 


Design 


0% of total power on the 


round or in flight. The reverser, suitable for fuselage or pod engine mountings, may be located on a jet tailpipe forward of an afterburner. 
4 4 I g g } 


Actuation is hydraulic; however, if the hydraulic actuation fails, the reverser may be controlled manually 
thrust reverser include modulating the reverse thrust during descents and on landing approach for steeper 


Suggested applications for the 
descents without excessive 


speed increases. Republic announced no present plans to build and test the thrust reverser. 


1,000 persons by the end of this year. 
An electric throttle-control motor for 
the B-70 has been designed and tested 
by North American to overcome prob- 
lems of high temperature and airframe 
deflection in the Mach 3 bomber 
Designed to operate at temperatures 
ranging from —65F to 550F, the 
motor has a frame and wiring 
encapsulated in ceramic. Advantage of 
the system is the elimination of throttle 
rods and/or cables leading from the 
cockpit to the engine fuel control units. 
North American terms the new motor 
light in weight and highly reliable 


steel 


Mechanical Engineers 
To Hold Symposium 


American Society of Mechanical En- 
gineers plans to hold its Second Sym- 
posium on Thermophysical Properties 
Jan. 24-26, 1962, at Princeton, N. J. 

Eric F. Lype, chairman of the Com- 
mittee on Thermophysical Properties, 
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has asked those interested in presenting 
reports at the meeting to submit ab- 
stracts to him by May 1 and final 
manuscripts by July 1. The address is: 
Dr. Eric F. Lype, Thompson Ramo 
Wooldridge, 23555 Euclid Ave., Cleve- 
land, Ohio. 


Swiss Mirage III-C 
Production Delayed 


Berne—Parliamentary approval of the 
Swiss government’s proposed licensed 
production in Switzerland of 100 
French Dassault Mirage III-C aircraft 
for the Swiss air force (AW Jan. 2, p 
17), including three prototypes to be 
purchased from the manufacturer di 
rectly, is being delayed from March to 
June. 

Paul Chaudet, head of the Swiss 
Military Department said that Parlia 
ment’s approval would also be requested 
in June to equip the Mirage III-Cs 
with French Snecma Atar-9 engines 


[he Brit Minister of Aviation, Pe- 
ter Thorn luring his recent visit 
to Berne, ggested powering the 
Mirage III- th Rolls-Royce RB.146 
turbine These, according to 
Chaudet 10t only cost about 
$74-mill but probably would 
delivery of the 
lircraft the airframes would 
have to fied to accommodate 
the slight tr Rolls-Royce engines. 


Hallicrafters’ Awards 
Total $37 Million 


The H fters Co. has been 
warded tional contracts by the 
Air Force ng $37,100,000 for elec- 
tronic co isure equipment on 
B-52 bon Of the $37,100,000, 
$19,500, in the form of current 
counterm contracts and $17,600,- 
000 repr ts a new letter contract 
which funds for additional 
producti: f the same equipment. 


Cause a n im 
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How Hamilton Standard 
factory overhaul cuts these 
important maintenance costs 


1. PERSONNEL TRAINING EXPENSE. Many of today’s 


demand scrupulous engineering service which can be ¢ 


power and training. At Hamilton Standard, nearly 500 t! 
technicians and engineers concentrate exclusively on over! 


the company has specialized in re-conditioning such comps 
every U.S. commercial transport . . . a wide range of 


bombers, transports ...and private and executive aircraft 


‘craft components 


to you in man- 


oroughly trained 
ul. For 42 years, 
ents for virtually 
military fighters, 


Examples: 


@ Jet fuel controls @ Propellers—blades, controls, 


e Air-conditioning systems and gear boxes 


components e@ Actuators 


Pressurization systems and Valve assemblies 
components @ Electrical and electronic 


Fuel-air and pneumatic components 


starters @ Test equipment 


. INVESTMENT IN SPACE, SPECIAL EQUIPMENT, PARTS. 


ard maintains independent, fully equipped overhaul 
parts inventories and the latest machine-shop and qua 


ment. In addition, the company’s extensive test chambers 


laboratories are available for special structural and ope 
components. 


DOWN-TIME OF AIRCRAFT. By efficiently programming 
Standard is able to provide exceptionally fast turn-ar¢ 
as 5 days on propellers .. . 5 to 10 days on most other c 
Standard’s location—adjacent to Bradley Field, the 
airport—also makes possible quick, convenient “‘Fly-in’ 


To learn how economically Hamilton Standard’s speciali 


and facilities can aid your maintenance program, phone or writ 


& Repair Department. 


Hamilton Stand- 


ties with large 


ty-control equip- 
ind development 
rational testing of 


work, Hamilton 


| service: as little 
nents. Hamilton 
irtford-Springfield 


rvice. 


overhaul experience 
: Manager, Overhaul 


HAMILTON STANDARD 


DIVISION OF UNITED AIRCRAFT CORPORATION 


WINDSOR LOCKS, CONNECTICUT 





_. Functional Diagram of Donner Accelerometer Timer Switch. Basically an airborne computer designed to solve a specific 
— this Donner device consists of a force balance accelerometer, whose output feeds to a jerkmeter for determi- 
of peak acceleration (Jerk (da/dt) “s the first derivative of acceleration). From the jerkmeter the signal passes 
_ through a filter and to a zero jerk detector which closes a switch at the peak acceleration. Other units in the computer 
area acceleration memory, a 20 g acceleration switch which starts a time base generator and prevents the zero jerk 
from before a correct solution is possibie, ‘‘b’’ and ‘‘c” selection binary units allow 64 values of ‘‘b”’ 
and “‘c” to be selected within the operating range, and an equation zero comparator which algebraically sums the output 
of the maximum acceleration memory circuit, time base multiplied by ‘‘b’’ and ‘‘c’’ circuit to close the relay output when 

bT = ¢ — Ap. The curve below illustrates the equation and the fact that peak acceleration occurs at zero jerk. 
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How to Solve a Flight Equation 


New Donner Airborne Analog Computer 
solves equation ,yPoc— A 


where b = predetermined constant, T = time in seconds, 
c = predetermined constant, and A,, = peak acceleration achieved. 


Causing a missile event to occur at just the right time and place in space is one of 
the critical problems faced by the control engineer. The programming device 
must be light, accurate, strong and, above all, reliable in severe environments. 


When Donner engineers were confronted with this problem, they came up 

with a fixed purpose airborne analog computer known more specifically as an 

acceleration summing switch. The summing switch is a “thinking” device 

which responds to a particular environmental stimulus. Thinking for the ve- 

hicle, the switch measures time, multiplies it by a preset constant, equates the 

product to the memorized peak acceleration subtracted from a constant and 

when the sum reaches a predetermined value, actuates a relay. Such a point 

occurs during decreasing acceleration and is dependent on the magnitude 

of peak acceleration. 

In solving this problem, Donner engineers combined their experience with an fm yg Bn mage J _ 
computer techniques and servo force balance accelerometers. The device —Proximately 4" high on the top 


illustrated is all solid state. are used to set in “‘b’ and ‘‘c’’ con- 
stants of the equation. 


TECHNICAL INFORMATION AVAILABLE. DO ae | Ee SCIENTIFIC 
like more information about this interesting appli- 
or te tephen COMPANY 
a technical discuss wi Subsidiary o ay 7 
cond stone. Please write Mr. Cuff at Donner Scientific.  ~“" : {_2ysTRON HONNER. CONCORD, 
CALIFORNIA 





NEW AVIATION PRODUCTS 


is comp th valves using rubber 
seals 


Polymet Co., Box 321, Orange, N. J. 





Anti-Skid Control 


Anti ike control for jet air- 
craft is to give modulated con- 
trol pres ther than “on-off” action. 

Vhe i] control monitors 
wheel tion and acceleration by 
means of tachometer which gen- 
erates a tage signals. A control valve 
provid g pressure proportional 
to clect t, but independent of 
fluid fi stem is said to con- 
tro] ichdown speeds to 3 

peeds. The transis 
ighs from 4 to 64 Ib., 
ntrol valve, to provide 
+ wheels. 
Goodrich Aviation Products, 


Filter Cleans Missile Hydraulic Systems 


Electronic filter, called Perma Ray, is designed to remove contaminant particles from air- 
craft and missile hydraulic fluids and lubricating oil systems. The multi-pass filtration may 
be used to clean hydraulic test stands as well as missile and aircraft systems prior to flight. 
It is produced by the Permanent Filter Corp., Los Angeles, in a 3 gpm., 4,000 psi. model 
and a 10 gpm., 250 psi. model (above). Airborne and other special models are available. 


Pitot Static Tester iltitude, 30 ft. or 0.25 rf indi¢ ited, 
WE: vhichever is greater; airspeed, 2 f Het Gas Relief Valve 


Portable pitot static system teste ndicated airspeed; M ich 
permits ground-testing of air data in 25% of indicated Mach number Mi t gas pressure relief valve, 
struments and systems in aircraft ai McDonnell Aircraft Corp., St. Louis = !"'°" juid and solid fuel ex- 
missiles without danger of damage du 66, Mo. ncorporates a replace 
fo excess pressures t 
[he Mast-R-Chek tester provide | e is said to have low 
monitoring of altitude and airspeed en ster icteristics. A typical 
clope of anv aircraft or missile to 80, ' lesign yvermits full flow, and 
000 ft., 850 kt. and Mach 2.5. Checks i reseat psi. in a 1,000 psi., 
may be conducted on systems with 0001 t exhaust system. Modi- 
leakage rates up to the maximum allow . . ica ive have been success- 
ible for flight. Accuracies attained arc —— ully iirborne closed-cvcle 
m 
Pneumatics Corp., 158 Avon 


Solenoid Shut-off Valve 


Solenoid operated shut-off 
stainless steel with aluminum body 


needs no O-rings or gaskets because of 
metal-to-metal seating of its sealing 
disk. Seal in the valve is bubl 
I back res I‘ n il 

a itty - Missile Motor 
hstand up DSI 
Valve is straight-through flow. tvp¢ | power d.c. motor, de 


will close unde 
be built to wit 


ind can be manufactured in normalh ipplication, is adapt- 
open or shut models with port sizes « ible t nd ordnance uses. The 


“Ee oo 1c T 4] = A ' : 
to 4in. Price, about $1 shelf, n stopping time and a 
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District Offices: Burbank, 


'’ REPORT 


Now available in production volume: 


BENDIX AUTOSYN® SYNCHROS AND 
SYSTEMS with 30-SECOND ACCURACY 


The Bendix two-speed Autosyn 
synchro was developed to meet 
the need for accurate data trans- 
mission with maximum system 
simplicity. Two electrical out- 
puts are produced from the 
Autosyn single shaft, eliminat- 
ing both inaccuracies of two- 
speed gearing and the installa- 
tion and maintenance costs of 
an additional unit. 

Autosyn units can be supplied 


with leads or terminal boards. 
Units can be used back-to-back 
or can be coupled with mechani- 
cal two-speed transmitters or 
control transformers. They 
measure only 2.34” in length 
by 1.75” in diameter. 

Other features: Accuracy unaf- 
fected by thermal or mechanical 
stress—Adaptability to gyro pick- 
off—Elimination of gear error of 
mechanical two-speed system— 
High ‘signal-to-null ratio. 


Write for details. 


COARSE SPEED 
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FINE SPEED 








SHAFT ROTATION 
EXAMPLES OF APPLICATIONS: Fire Control Systems—Navigation 
Computers—Inertial Guidance Systems—Radar Antenna Tracking 


Eclipse-Pioneer Division 


Teterboro, N, J. 


and San Francisco, Cclif,; Seattle, Wosh.; Dayton, Ohio; +. Washington, D, C. 
fF 


Export Soles & Service: Bendix International, 205 E. 42nd St., New York 





relatively high holding torque in the 
power-off condition 

The 26-v. Model 2030 motor is rated 
at 0.33 hp. at 14,000 rpm. continuous 
duty speed and 0.62 hp. at 8,750 rpm. 
intermittent duty. Weight of the mo- 
tor is 4.75 lb.; efficiency is 45%. Dr- 
mensions are: length 7.48 in., width 
2.44 in., height 4.31 in. 

Hoover Electric Co., 2100 S. Stoner 
Ave., Los Angeles 25, Calif. 


Aircraft Chock 


Wheel chock for commercial, mili- 
tary and business aircraft is being evalu- 
ated on a Douglas DC-7B transport. 

The all-metal chock resists high 
breakaway forces and will not float 
away under flood conditions. A quick- 
release mechanism on the chock 
permits casy frecing of a_ pinched 
chock. A manufacturer is sought for 
the chock by the patent holder. 

International Development Co., 247 
Park Ave., New York 17, N. Y. 


Portable Test Cell 


Portable test cell is designed for field 
maintenance of the General Electric 
158 turboshaft engine in the Navy’s 
Sikorsky HSS-2 and the Kaman HU2K-1 
helicopters. ‘The air-transportable unit 
consists of a control and fuel system 
trailer (top) and a trailer for the engine 
and load absorption device. Rig was 
developed by GE’s Small Aircraft En- 
gine Dept. and its New York Aircraft 
Apparatus Service Shop, Linden, N. J. 
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Avionic Cooling System 


Ground support equipment cooling 
units are modifications of equipment 
designed for the Bendix Eagle missile. 

The liquid-to-air cooling unit, devel- 
oped to cool the Eagle guidance system's 
klystron amplifiers, has a nominal heat 
dissipation rate of 9,375 watts. Other 
systems being developed for ground sup- 
port applications have cooling capaci- 
ties of from 100 to 10,000 watts. Oper- 
ating temperature range of the units is 
from —65 to +2501 

Lear-Romec Division, Lear, Inc., 
Santa Monica, Calif. 


Helicopter Crew Seats 


Multi-position seats enable helicop- 
ter flight crew to maintain an upright 
position during forward motion, towing 
or other operations wherein the flight 
attitude is not horizontal. 

The C115 seats, first installed on the 
Vertol YHR-1B, combine vertical and 
fore and aft travel with an incline mo- 





tion produced by long 
curved tracks mounted 

planes 
Inclin l nets m 
through 15 deg 1 Mesh 
5 weight 


+} 


may he 


material is emploved to 
ind increas¢ entil mn about 


1 


body. Seat weigl lb., meets mill- 


1¢ 


tarv specification S 7S32A 

Acrosmith Products, L. B. Smith Air- 
craft Corp., International Airport, 
Miami, Fla. 
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Panel-Mounted ADF 


Panel-mounted automatic direction 
finder costing $2,150 is intended for 
business aircraft installation 

The StarFlite II Model 318A ADI 
incorporates a mechanically compen- 
sated L-11 loop with 14 compensation 


steps for directional errors up to 
deg. with no loss in sensitivity 
transistorized power unit draws 
amp. at 27.5 v.d.c. Certified to TSO 
Category B, the system weighs 18.3 Ib 


Aircraft Radio Corp., Boonton, N. J. 


Airport Scarecrow 


Scarecrow device, designed t 


birds from airports and ot! 

makes explosions at tim 
The Zon automatic 

oped in Holland, us 

valve regulates the fl 

adjustment determines 

val. The gas drives a ] 

cocks the firing mechanism, 

wheel When ufhicient 

lates, it 1 ce] I 

tion chamber 

ble devi C Ila 


1 : 
h r} + )] tr 


only during high 


Hsit Tal 
B. M. Lawrence & Co., 244 Califor- 
nia St., San Francisco 11, Calif. 


Doppler Indicator 


Doppler cockpit indicator 
the ground speed and drift tle dis 
play with a cross-track displacement 
display from a_ navigation 

The T\ pe 37900 instrument permits 
the cross-track displacement ref 
on a separate cours 
ind may be used for VOR navigation 

Eclipse-Pioneer Division, The Ben- 
dix Corp., Teterboro, N. J. 


rene 


leviation indicator 


id 
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NEW 2-SPEED 
“PANCAKE” SYNCHRO 
TRANSMITTER 


Resists stresses and 
temperature extremes 


This compact, two-speed “pan- 
cake” synchro transmitter con- 
sistently exhibits an accuracy 
within thirty seconds of are 
under dimensional stresses and 
wide temperature variations. 
The same order of aecuracy is 
maintained when the transmit- 
ter is used back-to-back with a 
conventional two-speed control 
transformer. The synchros are 
operable from ~—55°C. to 
+ 200°C. They are logical re- 
placements for existing mechani- 
cal two-speed transmitters. Their 
bantam weight (5 oz.) and small 
size (2.685” O.D. x 1.002” LD. 
x 0.562" thick) suits them ideally 
to vertical gyro gimbals and 
other assemblies where size and 
weight are critical factors. Write 
for complete information. 


Manufacturers of 


GYROS ¢ ROTATING COMPONENTS 
RADAR DEVICES e INSTRUMENTATION 
PACKAGED COMPONENTS 


Eclipse -Pioneer Division 


Teterboro, N. J, 








PROGRESS IN MICROWAVES 





NEW X-BAND TUBES 


IMPROVE MICROWAVE 


RECEIVER PERFORMANCE 


for Radar, Communications, ECM, 


Radiometry, Radio 


The latest advances in G.E.’s con- 
tinuing program for providing com- 
plete microwave coverage in a wide 
variety of tubes from L to K band 
are the traveling-wave tubes and 
voltage-tunable magnetron shown 
on the right. 


OUTSTANDING LOW-NOISE, HIGH- 
GAIN PERFORMANCE 

TWT types Z-3103 and Z-5259 
are particularly suited for use in X- 
band receiver systems as broad-band 
amplifiers. The low-noise character- 
istics, ranging from 7 to 10 db max., 
coupled with a uniform high mini- 
mum gain of 25 db, make possible 
new levels of performance in detec- 
tion and amplification of weak 
signals. 

The low saturation power of both 
tubes protects mixers and other 
components from overload damage. 
Permanent magnet focusing elimi- 
nates need for additional power sup- 
ply equipment in the circuit, in- 
cluding weighty, space-consuming 
solenoids. 

Because of their inherent broad- 
band operation, the tubes require 
no tuning over their respective 
ranges, thereby permitting a signifi- 
cant degree of flexibility in fre- 
quency selection. 


Compact and rugged, these metal- 
ceramic tubes are completely pack- 
aged with r-f and d-c connectors. 
The tubes illustrated withstand 


Astronomy Systems 


stringent specifications for shock 
(50 G’s) and vibration (15 G’s) in 
critical military applications. 


VTM’'S PROVIDE LINEAR TUNING 

Newest addition to a growing 
line of G-E Voltage-tunable Mag- 
netrons is the Z-5429. This tube’s 
broad-band frequency range suits 
its use as a local oscillator in radar 
receiver circuits. A complete r-f 
power package, the tube gives a 
minimum of one milliwatt of linearly 
voltage-tuned power over the entire 
X-band range, without mechanical 
adjustment. 


FREQUENCY RANGES AVAILABLE* 
TO DATE 





VTM (Kmc) TWT (Kmce) 


35.0-40.0 
14.0-18.0 


8.5-11.0 7.0-12.0 
4.0-8.0 
2.2-3.85 


1.0-2.3 

















“This spectrum readily broadened and adapted 
for YOUR specific applications. 


TO ORDER, or to obtain more infor- 
mation, contact your nearest Power 
Tube sales office (telephone num- 
bers listed below). 265-04-5545-8481-34 


POWER TUBE DEPARTMENT 


GENERAL @@ ELECTRIC 


TELEPHONE TODAY—Syrocuse, Ol 2-5102... Clifton, N.J., GR 3-6387 


. Washington, D.C., EX 3-3600 . 


. . Chicago, SP 7-1600 . . . Dayton, 


BA 3-715] . . . Los Angeles, GR 9-7765. 


NEW TRAVELING-WAVE 
TUBES 


Z-5259 8.0-12.0 Kmc, 5 mw Output, 10 
db Max. Noise Figure 


NEW VOLTAGE-TUNABLE 
MAGNETRON 


Z-5429 8.5-11.0 Kmc 


(min.), 9.0 me’v Tuning Rate 


G-E POWER TUBE 
DEPARTMENT PRODUCTS 
ALSO INCLUDE: 


Ignitrons 

Hydrogen thyratrons 
Magnetrons 

Metal-ceramic tetrodes 
High-power duplexers 
High-power waveguide filters 


Klystrons 


Thermionic converters 





BUSINESS FLYING 


A-15, new all-metal Soviet glider, designed by O. K. Antonov, is 23.6-ft. long with a 55.8-ft. wing span. Cutaway section shows spar-rib 
relationship; speed brakes are located behind the spar between the seventh and 10th rib sections. Slotted flaps are extensible. 


Soviets Repair Glider Fortunes With A-15 


Russia’s intensive effort to rebuild At the end of 1959, only two Soviet riven t igle-place Antonov A-15 
its fortunes in mational gliding pilots held world glider record Che slider, 1 the spring of 1960. 
ompt hows signs of ving ¢ were V. I]lchenko, whose distance mark ' formances for the all- 

After a seri yf setbacks in tl yf 829.822 km. (515.3 mi.) for multi meta t year included two by 
1950s, the Soviets la began mak place gliders wa t in 1953; and \ v, who averaged 
ing successful Id gliding QO. Klepikova, whose women’s dist 38 69.17 mph.) over a 

ords he issians ieve they now nark of 749.203 km. (465.3 for k urse and flew a dis- 
have the high-perforn ec equipment — single-place gliders goes back to 1939 tanc 23 km. (443.4 mi.) to a 
ind skilled pilots necessary 1 k ve By the end of last summer, the Ru red tination 
1 majority of rlidet ir] g slans were claimi ight of the 32 n Soviet pilot Anna 
nized by the leration Aeronautiqi glider records 1 by FAI. Much § 1 A-15 at an average 
Internationale. yf the credit for the Soviet yack +3.47 mph.) over a 





tition s 


r 





INSTRUMENT panel, detailed at left, shows (1) airspeed indicator, (2) compass, (3) sensitive rate-of- b indicator, (4) oxygen supply 
indicator, (5) altimeter, (6) radio and instrument power supply switches, (7) rough rate-of-climb indicat 8) thermal current indicator 
and (9) gyro horizon. Control diagram at right shows (1) foot pedal, (2) pedal actuating arm, (3,4 mponents of mixing mech- 
anism, (7) actuating arm for control stick, (8) rod to left rudder and (9) control stick. 
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Measuring 
perpendicular 
accelerations? 


Look forward to spectacular performance from this tiny strain 
gage accelerometer! It’s CEC’s Type 4-202, the smallest tem- 
perature compensated instrument on the market. 





Designed to measure accelerations perpendicular to mounting 
surfaces, it is available in a range of +5g to +500g. 


These performance characteristics prove the 4-202 superior 
to any other linear unbonded strain gage bi-directional accel- 
erometer: unusually low cross axis response ... unusually high 
resonant frequency ...extremely little damping change over 
a temperature range of —65°F. to +250°F. 


Fer complete information, call your nearest 
CEC sales and service office or write for Bulletin CEC 4202-X7, 


Transducer Division 


CONSOLIDATED ELECTRODYNAMICS / pasadena, california 


- Bell& Howell - iver PRO $ THROUGH IMAGINAT 








200-km. triangular course to beat the 
world women’s record held by Wanda 
Szemplinska of Poland. 

In hailing the A-15’s feats (and also 
those of the two-place Antonov A-10), 
the Russian newspaper Moscow News | 
declared 

“We must admit that after World 
War II Soviet glider sport took an ex- 
tremely long time to get going. The 
reason for this was that for a long time 
we had no modern glider craft. Al- J 
though new Soviet gliders were built, J 
they were mainly trainers.” 

Moscow News did not mention that 
the failure of O. K. Antonov’s highly- 
touted A-11 glider (AW Dec. 29, 1958, 
p. 7+) to live up to expectations was a 
serious blow to Russian hopes of mak- 
ing a comeback in international glider 
competition Antonov, who was se- 
verely criticized in 1959 for his work on 
the A-11, appears to have won back his 
reputation as a top glider designer with 
the A-15. 


All-Metal Gliders 


Phe A-11 and its sister ship, the high- 
speed, acrobatic A-13 (which has shorter 
wings but the same fuselage and _ tail 
assembly as the A-11), were the first 
all-metal gliders ordered into quantity J 
production by the USSR’s huge, semi- 
military sports organization DOSAAF 
(All-Union Voluntary Society for the 
Promotion of the Army, Air Force and 
Navv). 

The V-tail A-15 draws considerably 
from the A-11 design, while correcting 
some of the latter’s most serious defects. 
Wing span for the A-15 is. slightl 
longer—17 meters (55.8 ft.)—against 
16.5 meters (54.1 ft.) for the A-11. 
However, the A-15’s wing area of 12 
square meters (129.2 sq. ft.) is a bit less 
than the A-11’s 12.15 square meters 
(130.8 sq. ft.). 

Other specifications for the A-15 in- 
clude: wing aspect ratio, 24; wing taper 
o, 3.15; mean aerodvnamic chord, 
2.52 ft.; dihedral, 14 deg.; aileron area, 
2 x 5.86 sq. ft.; flap area, 2 x 14.0 sq. 
ft.; unfolded tail span, 12.05 ft.; tail 
irea (unfolded), 28.7 sq. ft.; fuselage 
length, 23.6 ft.; fuselage height, 3.82 
ft.; fuselage cross-section area, 5.25 sq. 
ft.; flying weight depending on load 
variation, 803-935 Ib.; center of gravity 
range, 26-35% mean _ aerodvnamic 


raf 
rg 
c 


chord 

Che A-15’s best gliding speed is close 
to 62.1 mph., permissible towing speed 
is 87 mph., permissible speed in free 
flight is 155 mph., and best calculated 
gliding ratio is 41. 

By contrast, the A-11’s length is 19.7 
ft.; emptv weight, 683 Ib.; loaded 
weight, 881 Ib.; and top gliding speed, 
187 mph. At first, Russia claimed a 
best gliding ratio of 34:1 for the A-11, 
but subsequent tests showed it to be 
“no more than” 28:1. 





A-15’s speed brake mechanism shows (1) 
upper brake unit, (2) low brake slat and (3) 
lever arm for controlling unit. 


In criticizing the A-11, a Soviet engi 
neer declared that the craft “has flying 
and operating characteristics which 
represent a step backward as compared 
with existing glider types. 

“The A-1] is notable for its great 
complexity in piloting technique. Ai 
leron effectiveness at the beginning of 
takeoff and at the end of the landing 
run is inadequate 

“The wing’s negative dihedral, the 
small ground clearance of the wing tips, 
the small relative banking angles, and 
the sharp, downswept wing tips require 
exceptional attention and precise pilot 
ing technique in landing and taking off 

“A small deviation in the glider’ 
ixis from the takeoff direction and am 
side drift cause swinging and rolling 


t s, th 


moments. As a result, in most cas 


glider’s tip catches the ground 


wing 
“The <A-1ll’s general aerodynam 


lavout and design do not provide the 


opportunity for achieving good flying 
ind operating performance. Despite its 
large dimensions, the fuselage volum« 
is used irrationally 

“Because of the 
= 


issembly has a large 
high drag. This nullifies 
of the V-tail 

“Tt is difficult 
is possible to 
glider when 
large mass balances 
tail controls, wells in the wing for 
heads for the ailerons’ ac t 
rude little hatche 
same places, and the un 
flaps; and when besides all 
rivets protrude up t 3 


ibove the surface 


Tapered Wing 
As described bv the Russia 

tion Krvlva Rodinv, the A-15’s t 

monocoque wing “consists of two can- 

tilever panels fastened to the fuselage 

center section. Longitudinal member 
n-tvp¢ duralumin Spal 
vf each consists of 

upper and lower halves which are not 


rigidly interconnected. This type of 


construction 
filing. 


“Remova 











Measuring 
parallel 
accelerations? 


Count on sensational performance from the newest addition 
to CEC’s family of strain gage accelerometers! Type 4-203 
packs all the superior performance characteristics of earlier 
models into just one cubic inch and less than three ounces. 





Available in ranges from +5g to +500g, the 4-203 operates 
in a temperature range of —65°F. to +250°F. 


In accurately measuring accelerations parallel to mounting 
surfaces, this miniature instrument performs with the lowest 
cross axis response...the smallest damping change with 
temperature ...and the highest resonant frequency of any 
comparable instrument available. 


For complete information, call your nearest 
CEC sales and service office or write for Bulletin CEC 4203-X2, 


Transducer Division ( t—C 


CONSOLIDATED ELECTRODYNAMICS / pasadena 


A SUBSIDIARY OF Belle Howell - AWER PRODUCTS THRO 








SOVIET A-15 glider has a retractable tow hook and skin is chemically milled. 












































THREE-VIEW of Soviet A-15 all-metal glider; note wing slats for upper surface speed brakes. 


oval-shaped, plastic skid fins are at 
tached to the wing tips. They protect 
the ailerons when the wing touches the 
ground and prevent the wing from dig- 
ging into soft earth. In addition, the 
fairings somewhat increase the wing's 
effective aspect ratio, improving its lift- 
ing characteristics. 

“The wing covering is of sheet dur- 
alumin in thicknesses varying from 1.5 
to 1 mm. along the span. Intervals be 
tween the ribs are made thinner by 
means of chemical milling. 

“One feature is the absence of skin 
seams located crosswise to the flow. 
The skin is riveted to the spar and the 
rear sections of the ribs. The ribs’ front 
ends are cemented to the skin. 

“The sturdy slotted ailerons (each of 
4 meters span) are of unusual design. 
They consist of a duralumin spar, 39 
foam plastic ribs, duralumin skin, and 
foam plastic filler. Each is fastened 
with six Cromansil hinges. The ailerons 
have 100% mass balance, which is 
achieved through the use of special 
weights and a mechanism which _per- 


102 


mits placing the entire layout inside the 
wing. 

“The slotted flaps are extensible. 
They are of all-duralumin coastruction 
with foam plastic filler. The ribs are 
fastened with cement. 

“Air brakes are installed behind the 
wing spar between the seventh and 
tenth ribs. They are extended perpen- 
dicular to the flow and to the wing sur- 
faces—above and below. In closed posi- 
tion, the brakes are completely enclosed 
in the wing’s contours. 


Pin Attachments 


“Attachment of the wing to the fuse- 
lage is accomplished with cylindrical 
pins at three points: at fittings along 
the upper and lower flanges of the spar 
and at the front end of the root mb. 
Corresponding fittings for attaching the 
fuselage to the wing panels are located 
in the upper part of the seventh and 
eighth bulkheads, where special fittings 
are installed. 

“Two tanks for water ballast with a 
total capacity of 50 liters are in the 


wing. Regulation of water ballast dis- 
charge by means of a valve is accom- 
plished from the cockpit. 

“Fuselage is of semi-monocoque type 
-without longitudinal framing. Twenty 
bulkheads made of molded and sheet 
duralumin compose the framing which 
supports the duralumin skin of 1 mm. 
thickness . . 

“Cockpit is located between the first 
and sixth bulkheads. Interior arrange- 
ment and trim are designed to provide 
maximum convenience and comfort for 
the pilot during long flights. The rela- 
tively great height (including the can- 
opy) permits freedom of posture for 
pilots as tall as 6 ft. 2 in. Use of plas- 
tics and light tones for equipment and 
decorative colors creates a pleasant en- 
vironment for the pilot. 

“The cockpit canopy is made of high- 
strength plastic fastened to a Cromansil 
tube frame. It opens on the right side. 
In emergencies, the canopy is thrown 
off to the rear. The canopy has a small 
window in front and to the left for 
vision under icing conditions.” 


Sealed Cockpit 


“Cockpit is well sealed to protect the 
pilot against low temperatures at high 
altitudes. It is equipped with the neces- 
sary navigational instruments including 
speed indicator, altimeter, compass, 
rate-of-climb indicators with large and 
small scales, electric gyro-horizon and 
oxvgen manometer-indicator. 

“The oxvgen system has a cvlinder 
capacity of 0.7 cu. ft. at 2,200 psi. and 
feeds at altitudes from 13,100-39,400 
ft. for 1-2 hr., depending on altitude. 

“A lever for releasing the towline is 
installed on the instrument panel. It 
enables the tow hook to be retracted 
inside the fuselage 

“The portable radio transmitter- 
receiver has a range of up to 90 km 
It permits the pilot to maintain com- 
munications with the starting point or 
a compass bearing when making tri- 
angular and other routed flights. Places 
are provided for installation of bar- 
ographs during contests and_ record- 
making flights. 

“A single-wheel landing gear which 
retracts in flight is located between the 
eighth and ninth bulkheads of the fuse- 
lage. The non-braking wheel is 11.8 in. 
x 4.9 in. in size. The landing gear’s 
housing is insulated and tightlv closed 
bv doors in flight 

“The tail surfaces consist of fins set 
at a 45-deg. angle to the horizontal 
plane. Each of the tail’s stabilizing sur- 
faces is attached to the fuselage at three 
points (two bracing points on stamped 
bulkhead 19 and one on bulkhead 18). 
The stabilizing surfaces are of single- 
spar construction with frame of 19 dur- 
alumin ribs cemented to duralumin 
skin lightened by chemical milling. 

“Frame for the rudders is a structure 
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consisting of a duralumin front section 
made of sheet material and a wooden 
tip. On their upper ends, the rudders 
have balancers which provide 100% 
mass balance. Control of the rudders, 
ailerons, flaps, air brakes and landing 
gear is rigid.” 

The Soviets have built a special, two- 
wheel trailer to transport the A-15 in 
fully-disassembled, _ partly-disassembled 
and fully-assembled condition. The 
trailer can be towed at speeds up to 60 


mph. 


Aviation Council 


Elects New Officers 


Washington—Dr. William Requarth, 
president of the National Pilots Assn., 
has been elected chairman of the Gen- 
eral Aviation Council, succeeding H. B 
Wetherell, director of the Connecticut 
Aeronautics Commission. Joseph T. 
Geuting, Jr., manager of the Utility 
Airplane Council of Aerospace Indus 
tries Assn., was re-elected secretary- 
treasurer. 

Council has decided to 
standing committees to study areas in- 
volving airports, airspace utilization, 
medicine, technical factors and airmen’s 
standards and certification. 

The group also named its executive 
committee: Aviation Distributors and 
Manufacturers, G. F. Quinby, ADMA 
official representative and vice president, 
National Aeronautical Corp.; National 
Aviation Trades Assn., J. Henry Stuart, 
president, and manager, Addison Air- 
port, Dallas, Tex.; National Business 
Aircraft Assn., B. J. Bergesen, president, 
and manager Ford Motor Co. Aviation 
Dept., and National Pilots Assn., Dr. 
Requarth. Wetherell, as past chairman, 
becomes the fifth member. 


PRIVATE LINES 


establish 





Beechcraft Bonanza four-placer has 
been purchased by Leroy C. Cooper, 
Jr., one of seven military test pilots 
selected for .Mercury astronaut train- 
ing, from Atlantic Aviation Service at 


Philadelphia, Pa. 


Bee Aviation Associates, San Diego, 
is trying to sell complete rights to man- 
ufacture and sell both of its airplanes— 
the Honey Bee and the Queen Bee. The 
certificated Honey Bee package, includ- 
ing engineering-manufacturing rights 
and one airplane, is placed on the 
market for $25,000. Bee is asking $50,- 
000 for the Queen Bee package which 
includes engineering, one airplane, man- 
ufacturing rights and major parts for 
two additional aircraft. Without the 
parts for the two additional aircraft, 


Bee will sell the Queen Bee package for 
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$25,000. The Queen Bee is presently 
in flight status, but has not received 
type certification. 


Bay Aviation Services Co.’s Bell 
47-J-2, under six-month contract to 
Corps of Engineers, will carry personnel 
from inaccessible building sites over a 
3,200-mi area, where Minuteman mis- 
sile launching sites are under construc- 
tion at Great Falls, Mont. A pilot and 
mechanic are furnished by Bay Avia- 
tion. The helicopter will also serve as 
an ambulance or safety vehicle 


Mooney Aircraft Co. has received 
150 orders for its new Mooney Mark 21 
all-metal plane (AW Jan. 16, p. 108) 
and plans to double production to two 
planes per day in July. Norman Hoff- 
man, president, said company should 


reach a volume of more than $7 million 
150 


in 1961 and plans to add about 


ie wi 


-3 Underg 


Aero HC-3 six-seat Czech helicopter, a development of the two-seat, 130-hp. HC-2 Heli 


Baby, is currently completing flight trials in Czechoslovakia. 


addition ersonnel to its work-force. 

Business and utility aircraft sales 
last year reached more than $200 mil- 
lion, a rd high which exceeded 
1959 by $30 million, despite a 
slight ise in unit production, ac- 
cording to Joseph T. Geuting, Jr., man- 
ager fo Utility Airplane Council of 
Aerospa Industries Assn. Higher 
volume due to a greater number 
of twin-engine planes delivered—1,225 
in 19¢ npared with 996 in 1959. 
In expe 160 sales of 1,484 U. S. 
planes iced a volume of $27,335,- 
023, i reported by Irving H. 
aylor, AIA export director. 


Beech Acceptance Corp., wholly- 
owned financing subsidiary of Beech 
Aircraft rted a 76.5% increase in 
volum 60 for a total of $21,113,- 

1 Organization’s history. 


Aircraft is built by the 


Moravan Aircraft Works, Ostrokovice. Powerplant is a 240-hp. piston engine. The HC-3 
is a general purpose helicopter suitable for ambulance and agricultural work, aerial pho- 
tography and passenger-cargo transportation. Helicopter’s interior can accommodate two 
stretchers and an attendant in addition to pilot for rescue or ambulance work. 
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Australian Accident Investigation Report, Part I: 





F-27 Crashes in Sea During Approach 


Following is the first part of a report to 
the Australian Minister of Civil Aviation on 
an inquiry into circumstances involving a 
crash of a Trans-Australia Airlines Fokker 
F-27 Friendship turboprop transport. Killed 
in the crash were the crew of four and 25 
passengers. 


. At approximately 10.05 p. m. on 
June 10, 1960, Fokker Friendship aircraft 
VH-TFB, owned by the Australian National 
Airlines Commission and operated as part 
of Trans-Australia Airlines, entered the sea 
some 74 mi. southeast of Mackay Airport 
The aircraft was at the time approaching 
the Mackay Airport with a view to land- 
ing there in the course of a regular pas 
senger flight from Brisbane to Mackay via 
Maryborough and Rockhampton. The air 
craft carried a crew of four, and 25 pas 
sengers, all of whom were lost as a result 
of the fatality. The crew members were 
Capt. Francis Charles Pollard, First Officer 
Gordon Lloyd Davis, Hostess June Hamil 
ton and Hostess Mary Katherine Wilmer. 

The bodies of the captain, the first officer 
and eight passengers were recovered from 
the sea. 

The aircraft, VH-TFB, was a high winged 
monoplane equipped for the carriage of 36 
passengers, and operated by a flight crew 
of two pilots and two hostesses. As_ has 
been stated, it was owned by Australian 
National Airlines Commission, to whom 
Certificate of Registration No. 3240 was 
issued by the Director-General of Civil 
Aviation pursuant to the Air Navigation 


the Commonwealth of 
The Australian 


Regulations of 
Australia on April 6, 1959 
National Airlines Commission operates 
lrans-Australia Airlines to which an Air- 
line License No. 216 was issued pursuant 
to the Air Navigation Regulations on July 
1, 1950. This license had been renewed 
from year to year and was currently op- 
erative on June 10, 1960. 

The aircraft was first introduced to the 
regular public transport services of Trans 
Australia Airlines on May 1, 1959. Sub- 
ject to what appears hereafter in relation 
to the alleged omission of an overnight 
heck at Mt. Isa on June 10, 1960, the 
aircraft had since been regularly maintained 
with the Air Navigation 
Regulations and Trans-Australia Airlines 
Maintenance Instruction Manual as ap 
proved by the Department of Civil Avia- 
tion. The radio equipment was maintained 
by Amalgamated Wireless of Australasia, 
Ltd., and had been regularly inspected and 
overhauled in accordance with procedures 
approved by the Department of Civil Avia 
tion. A Certificate of Airworthiness for the 
aircraft was renewed on May 27, 1960, 
which subject to the provisions thereof and 
the requirements of Air Navigation Orders, 
was valid until May 26, 1961] 

lhe captain, Francis Charles Pollard, was 
36 years of age and had had considerable 
experience over a period of 16 years as a 
pilot both with the Royal Australian Air 
Force and Trans-Australia Airlines. He 
joined Trans-Australia Airlines as a first 
officer in 1949. He had a number of years’ 
experience as a pilot of Douglas DC-3 air- 
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PROBABLE final flight path and impact point of ‘Trans-Australia Airlines Fokker F-27 trans- 
port, which crashed June 10, 1960, is shown by broken line above. 
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craft. In 1954 he was promoted to captain 
(Grade 2) on DC-3 aircraft, and in 1957 
he became a check captain on that type of 
aircraft. In 1959 his license was endorsed 
for Fokker F-27 aircraft and he was sent to 
Holland as first officer of a ferry crew for 
the delivery of a Fokker F-27 to Australia. 
In July of the same year he completed the 
training requirements for an F-27 captain. 
A month later, after appropriate training, 
he was appointed as a training captain for 
F-27 aircraft. In November, 1959, he be- 
came a check captain on this type with 
some 10,300 hr. total flying experience, of 
which 318 hr. had been flown on F-27 
aircraft 

At the time of the accident, Capt. Pol- 
lard’s Ist Class Airline Transport Pilot 
License No. 682 was current and valid as 
was his Ist Class Instrument Rating for 
various technical types of instrument 
flying. He also held Flight Radio Tele- 
phone License No. 510. His total flying 
hours then amounted to 10,687, including 
.756 hr. in command and 695 hr. on 
Fokker F-27 aircraft. He was a fully-trained, 
competent and experienced captain of high 
repute 

The first officer, Gordon Lloyd Davis, 
was 24 years of age. He commenced his 
flying training with the Royal Aero Club of 
South Australia in December, 1952. He 
obtained a private pilot’s license some 14 
months later and a commercial pilot's 
license in July, 1956. He joined Trans- 
Australia Airlines in January, 1957, with a 
total of 221 hr. flying experience, in the 
course of which he had been employed by 
a light aircraft operator on aerial agri 
cultural operations. In April, 1957, he 
obtained a 3rd Class Airline Transport Pilot 
License and was employed by Trans 
Australia Airlines as a first officer on DC-3 
type aircraft. In January, 1960, his 2nd 
Class Airline Transport Pilot License was 
endorsed for F-27 type aircraft. At the 
time of the accident First Officer Davis’ 2nd 
Class Airline Transport Pilot License No 
280 was current and valid for Fokker F-27 
type aircraft. He also held a valid Flight 
Radio Telephone Operator's License No 
1551 and a 2nd Class Instrument Rating 
endorsed for certain types of instrument 
flving. His total flying experience on the 
date of the accident was 2,428 hr., including 
247 hr. as first officer on F-27 aircraft 
These hours included 185 hr. of night 
flying, of which for approximately 11 he 
had been in command, and for 174 hr. was 
first officer. There is no doubt he was a 
fully-trained and competent first officer. 

The evidence established that at the time 
of the accident both the pilot and first 
officer were fit and well, and there is noth 
ing to suggest that there was any defect in 
their physical or mental condition which 
could in any wav have contributed to the 
accident Their activities on June 9 and 
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Now Available 
HIGH IN PERFORMANCE ¢ SMALL IN SIZE 


H 4 E R N A S I Hipernas (High Performance Navigation System) is a pure 
inertial guidance system uniquely suited for air, sea, space 

DIj H fF | i RT i AL and underwater applications requiring extremely high 
performance in addition to size and low weight. 
Several major features: 

NAVI GATO R ® Small size » Extreme accuracy 


@ Low weight yro compass mode 
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HIGH PERFORMANCE 
® 
SMALL SIZE 


BRIG Il 
GYRO 


NOW AVA/LABLE 


The Bell Brig Il Gyroscope is the small- 
est and most precise gyro available for 
production in the free world today. The 
outstanding North-seeking capability of 
the Brig II makes it directly applicable 
to all present and future missile and 
space programs, particularly for mobile 
missiles where immediate north refer- 
ence is required. 

Bell’s Brig II Gyro, now ready for pro- 
duction and in use on Hipernas II and 
other programs, can also be used as a 
gyro azimuth theodolite designed for 
those applications where extreme accu- 
racy, small size and light weight are 
essential. 


For further information contact: 


AVIONICS DIVISION JA-1 

BELL 

AEROSYSTEMS 

COMPANY 

POST OFFICE BOX ONE 

BUFFALO 5, NEW YORK 
DIVISION OF BELL AEROSPACE CORP, 

A TEXTRON COMPANY 








on June 10 prior to the commencement of 
the flight Brisbane to Mackay did not in- 
volve any undue exertion and there is no 
ground for suspecting that they did not 
remain alert throughout the flight. 

First Officer Davis was to undergo a 
proficiency check on the flight. Such 
checks are carried out with all pilots during 
normal flying operations at regular intervals 
of six months. They must not be confused 
with test or training flights. They are a 
necessary check on the proficiency of pilots 
in normal operations and must be conducted 
in the course of such operations. 


Flight Plan 


First Officer Davis arrived at the Brisbane 
Airport at about 3:50 p. m. and as he was 
to undergo the check already referred to, 
he expressed a wish to prepare the flight 
plan himself. He proceeded to do so and 
upon the arrival of Capt. Pollard, shortly 
after, he was assisted by him in that task 
Some criticisms of the flight plan so pre- 
pared and of the load sheet for the flight 
will be dealt with hereafter. For present 
purposes it is sufficient to indicate that they 
refer to matters which have no relation to 
the cause of the accident 

he aircraft was due to depart from Bris 
bane at 5 p. m. In fact it was airborne 
it 5:11 p. m. and reported it was on its 
ourse at 5:13 p. m. It was a quite normal 
takeoff 

At the time of the departure of the air 
craft there was nothing in the current 
meteorological reports to indicate that any 
abnormal conditions would be encountered 
in the course of the flight 

At 5:38 p. m. the aircraft reported its 
position abeam of Gympie flying at 9,000 
ft., and it was cleared to descend to Mary- 
borough. It reported to Brisbane that it 
had arrived at Maryborough at 5:52 p. m 
At Maryborough, nine passengers with bag 
g and freight were discharged and _ six 
passengers with baggage, mail and freight 
were taken on, including three passengers 
for Mackay There was nothing unusual 
in the arrival at or departure from Mary 
borough The departure time was 6:12 
p. m. and the aircraft climbed to a flight 
level of 15,000 ft At 6:27 p. m. it re 
ported its position over Bundaberg at that 
flight level and at 6:39 p. m. permission 
was sought and approval given to chang¢ 
the flight level to 13,000 ft. It reported 
igain at the reporting position 70 mi. south 
of Rockhampton at 6:47 p. m. and it 
landed without incident at Rockhampton 
it 7:12 p.m 

At 7:10 p. m., the Air Traffic Control 
Officer at Mackay, on the basis of observa 
tions made by him there, issued a special 
weather report which indicated shallow 
ground fog at Mackay to a height of 20 ft 
with a visibility of 880 yards. The control 
ler at Rockhampton informed the aircraft 
of these facts immediately before the air 
craft landed at Rockhampton. The informa 
tion had reached that controller by means 
of an amended terminal forecast issued from 
Townsville. He also informed the aircraft 
that in these circumstances an alternate 
aerodrome would be required for the rest of 
the flight, and that for this purpose both 
fownsville and Rockhampton were suitable 

At Rockhampton Capt. Pollard was in 
formed that there would probably be fog 
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Vought Builds Photo-Plane Trainer 


Photo-reconnaissance plane simulator, designed and built by Chance Vought’s Aeronautics 
Division, is programed and free to move in four directions, while giving pilot-student a 
realistic over-the-ground moving image of his camera targets. Through a lens and mirror 
system, various aerial photo images and flight paths are presented to the simulator pilot 
as he would see them from an actual jet photo-plane traveling at 10,000 ft. or 30,000 ft. 
and at speeds of 200 kt. to 600 kt. and wind velocities up to 60 kt. from any direction. 
Terrain and targets would cover a 150-mi.-square area. Although designed to supplement 
existing Chance Vought F8U-1P Crusader photo-plane cockpit and camera trainers, the 
trainer shown can also be used in conjunction with training for other types of aircraft 
Aeronautics Division is scheduled to make initial deliveries to Navy this month. 





on arrival at Mackay and that the airport tg Townsville 
ould be closed for landings Phe 
made an inquiry about accommodatior 
Rockhampton and was informed it m 
a bit hard to arrange 
At Rockhampton 21 passengers with bag 
gage, mail and freight ( : 
16 passengers f Mackay 
g with baggage, 
The aircraft was refueled 
At first, 450 gal. were taken aboard sed to landit 
after the passengers had been tuation remained th 
further 100 gal. were added he aircraft raft reached the point at 
then had 700 gal board 
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of fog in which visibility was said to be Therefore, in relat the highly accurate Hipernas Il platform. 
fluctuating ittribute such , 
The aircraft departed from Rockhamptot1 pilot” meaning thereby either th For furtt 
at 7:52 p. m. Capt. Pollard was then r the first officer 
occupying the left hand, or port side, seat At 8:45 p. m. Miskell advised t 
departure from Rockhampton was that visibility was fluctuating bet 
normal and was reported to the air and 24 mi. along Runway 14-32 


controller at Mackay at 7:53 p. m pilot replied that the airport lightir 


was also advised that the expected city area, and the surrounding intry 6 | 
flight time to Mackay was 52 min. at a flight ould be clearly seen, but that a belt of 

13,000 ft., that Capt. Pollard had fog extending about 10 mi. was situated 

Townsville as his alternate, and to the southwest of the airport and was 
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NOW AVA/LABLE 


Bell Precision Power Supplies offer 
extreme accuracy, greater than 10° 
stability, high reliability and long life. 
High density packaging is responsible 
for its small size and weight. 

A typical Bell Precision Power Supply 
now in production is a siliconized and 
completely transistorized constant power 
AC supply. This unique power supply 
meets the design and test requirements of 
MIL-E-5400 Class 2 equipment. It was 
developed to meet the stringent demands 
of the Hipernas II platform. 
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icross the airport. The pilot then re- 
quested landing instructions. 

The aircraft was cleared to make a visual 
ipproach with a view to landing on Runway 
14. The pilot was provided with details 
of wind velocity, QNH (pressure for altim 
eter setting) and the dry bulb tempera 
ture. The pilot was requested to report 
final approach. The pilot acknowledged the 
instructions, reported that he was on final 
approach and at 8:55 p. m. the aircraft was 
cleared to land. The aircraft was then in 
sight from the control tower and the visibil 
ity appeared to be such that Miskell fully 
expected that a landing would be made 

\s the aircraft approached close to the 
runway threshold at a height of about 50 ft., 
the pilot advised that a small patch of fog 
had suddenly appeared on the approach to 
the runway. It then flew along the runway 
it a height of approximately 50 ft. and com- 
menced to climb away. ‘The pilot advised 
that he would look at the approach to Run 
way 32 which is the same runway ap 
proached in the opposite direction. ‘The 
failure to land in the circumstances was a 
completely normal procedure having regard 
to the conditions which prevailed. <Any 
ground fog at low level along the line of the 
runway might appear much more of a 
hazard to the pilot than to Miskell who 
viewed the area from a different angle 

Miskell did observe that the lights of the 
uircraft went slightly hazy as it broke off 
the approach. Miskell next observed the 
aircraft descending. to approach Runway 32 
It reached a height of approximately 200 
ft., but before crossing the threshold com 
menced to climb along the line of the 
runway and the pilot requested permission 
to hold over Mackay at 5,000 ft. until an 
improvement in the weather occurred. This 
procedure was approved by Miskell The 
aircraft continued to hold over Mackay until 
about 10 p. m. Throughout the interven 
ing period there were frequent exchanges 
of information between the pilot and Mis 
kell as to fog patches. From the airport it 
was observed that during this time visibil 
ity fluctuated between 3 mi. and 400 yards 
\t 9:40 p. m. it was reported by the pilot 
that the fog was clearing and it was esti 
mated that it should be clear of the field in 
about 20 min 

Shortly before 10 p.m. Miskell observed 
that the visibility was 24 to 3 mi. to the 
southeast, and that at about 2 to 24 mi 
to the northwest the fog was thinning and 
lifting. He reported to the pilot that the 
fog appeared to be breaking up. The pilot 
reported at about the same time that the 
fog was moving over the airport and away 
to the northeast 

Ihe period between shortly before 10 
p. m. and 10:05 p. m. is of crucial im 
portance in determining the course fol 
lowed by the aircraft in that period, and 
it is necessary to examine the evidence m 
some detail. Miskell’s account is that at 
ipproximately a minute to 10 p. m. it 
appeared to him the fog was breaking up, 
ind he informed the pilot accordingly 
Che pilot replied that it still looked pretty 
thick over the field to him. At 10 p. m 
Miskell savs he observed the visibility was 
24 to 3 mi. to the southeast and 2 to 24 
mi. to the northwest 

His evidence then proceeds as follows 

Answers are in boldface type): 


“Mr. Lucas: And the fog was thinning 
and lifting?—That is correct. 

Was the visibility as good then as when 
you had given his clearance to land at 2045 
hr.? I suppose your reply would be that it 
was above the minima in each case?—Yes,1 
that is so. 

Then I think you observed some cloud?— 
Yes, I observed some stratus forming. 

Will you describe stratus cloud for the 
benefit of the Board?—Stratus means actu- f 
ally layer cloud, thin sheet; it is low level ff 
cloud when it is used as the term ‘stratus’ fj 
only and it can be formed from 50, 100, 
1000, 2000, 3000 ft.—it is not much higher 
than five. 

Mr. Lucas: And this particular stratus— 
you made an estimate of its base?—Between 
500 and 1000 ft. 

You passed that information about that 
stratus to the aircraft?—I did. 

What was his reply?—He said, if I can 
remember—I cannot remember the exact 
words—he said ‘Roger tower, I can see now 
it is moving over you to the northeast. I 
will commence to let down for Runway 32 
now.’ 

At about 2202 hr. I think you noted 
that conditions improved rapidly?—That is 
so. 

And the visibility then would be better 
than it had been two minutes before?—It 
certainly was continually improving. 

When you informed the aircraft of that, 
that is when he made that transmission you 
described a moment ago ‘Roger tower, will 
commence let down to approach on Run- 
way 32’?—Yes. 

You cleared him to make a visual ap- 
proach?—Yes. 

You gave him the usual transmission—the 
wind, calm; QNH? Do you remember what 
the ONH was?—1019 millibars. 

And you requested him to report on 
final?—Yes. 

Did the aircraft ask for a check on the 
ONH?—Yes. 

Do you remember vour words in reply to 
that transmission?—‘QNH is 1019 millibars.’ 

Did the aircraft acknowledge?—“Tango 
Foxtrot Bravo.’ 

His Honour: What time was that?—I am 
not too sure of the precise time; between 
two minutes past—shortly after two minutes 
past or right on two minutes past. That time 
of 02 can only be deduced by the length 
of conversation | thought I had with the 
pilot from on the hour; and the weather 
information passed to him and his acknowl- 
edgment of same—his intention to com- 
mence to let down; my clearance for him to 
do so, and this check back on the QNH 
would occur, with our method of speaking 
in a fairly relatively short time. 

In substance that was all one conversa 
tion?—A continuation; just going along. 

Mr. Lucas: Could you distinguish which 
of the two pilots you were speaking to dur 
ing the course of that transmission?—Te 
the best of my knowledge it was Capt 
Pollard. 

Your next action I think was to ring uf 
to the fire crew to confirm the current dry 
bulb temperature?—Yes. 

It is normal procedure to give the dry 
bulb temperature as part of the informatiot 
to the aircraft when you are clearing it te 
make an approach?—Yes. 

Mr. Lucas: What was the reason it wag 
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BSG-9 is a test generator for FM radio 
receivers operating in the range of 406 
to 549.5 megacycles and using carrier 
deviations up to +300 kilocycles. It 
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an accuracy to .005%. Itis self-contained, 
portable and designed as a laboratory 
standard, but sufficiently flexible for 
production testing or field maintenance 


ot FNM 


Babcock, the world’s foremost designer 


equipment. It is produced by 


and manufacturer of remote control and 


guidance systems. 


BABCOCK=-a productive 


, ronr nt sy interestine 
ent 1 teres 


ectronic Engineers 


da cy 


BABCOCK 


ELECTRONICS CORPORATION 


1640 Monrovia Avenue, Costa Mesa, California 
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not given on this occasion?—I had previ- 
ously been given the dry bulb—the dry bulb 
had been passed to me from the fire crew 
about 10 min. before this descent com- 
menced and I wanted to check back on the 
figures I had received from the fire station. 

His Honour: This is in fact all part of 
the process of this conversation—this inter- 
mittent conversation you were having?—No. 
This is after we had finished speaking. 

Then you immediately went to get the 
dry bulb temperature?—Yes. I then made 
progress to get that information. 

Mr. Lucas: What is your means of com 
munication with the fire crew?—We may 
use the radio but it not usually done unless 
the matter is really important, so the usual 
communication is through the PABX sys- 
tem, through the telephone on the console. 

Is that a direct line or—?—Yes, just dial 
two numbers. 

His Honour: You get direct ntact 
Yes, immediate. 
Mr. Lucas 
firmed as 13 deg 

correct. 

What action did you take on that con 
firmation?—I then passed that information 
to the aircraft. 

Can you recall your words?—“Tango Fox- 
trot Bravo,—dry bulb is 13 deg.’ 


» acknowledgment 


And the dry bulb was con 
centigrade?—That is 


There was of that? 

No. 

His Honour: Can you indicate what time 
vou think that was?—I cannot be sure. No, 
I know. But I would say about 4 min. past 
or 44 min. past. Things worked very rap- 
idly. If I take it from the time that I passed 
it the second time, and just allowing him 
time to acknowledge in between, it would 
come back to about 44 min. past the hour 
—to 4 min. 

Mr. Lucas: I want you, Mr 
trv to do the best you can to 
careful estimate of the time between 
urcraft’s acknowledgment of your check of 
the ONH and the time of your transmission 
of the dry bulb temperature?—To the best 
of my knowledge, and having given this 
matter a lot of careful thought because I 
realize how critical this time factor is to 
the Board, there are only two times I was 
positively sure of. One was on the hour 
and the other was 5 min. past. It appeared 
to me to be a very short time from the time 
I cleared the aircraft, or we agreed on to 
clearance, until I lost communication. It 
just appeared to be a short time to me— 
3 min., 34 min.; that is the impression it 
has given me all along—not 5 or 6 min. or 
7, but a short time, within that 5 min.— 
about 3 min. That is only an assumption. 

Mr. Lucas: That is ( 
to do?—Yes. There was no reason at that 
time for me to remember precisely that 
information. 

His Honour: Don’t think 
cising you, in not remem! 

—No. 

Mr. Lucas: I think mad 
your log to declare lo f comm 
I am sorry. I am reminded that after y 
had passed the dry bulb and had received 
no acknowledgment, you looked at the 
clock?—I passed the dry bulb, received no 
acknowledgment, I passed it again and on 
receiving still no reply I then looked at the 
clock. It was 05 and I logged that time.” 

Miskell’s Air Traffic Control] Journal con 
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IIIB ac meter is now in production 
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The IIIB is an electrically constrained, 
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and spring suspension. 
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A REVIEW AND PREVIEW OF WORLD-WIDE 
AEROSPACE DEVELOPMENTS 


Aerospace industry developments have captured 
the imagination and thinking of scientific-military, 
government and industry planners everywhere... 
commercial space applications . . . weather, navi- 
gation and recoverab! itellites . . . supersonic 
transports . . . molec electronic circuitry ... 
nuclear powered aircraft and missiles . . . jet 
powered business air 


These dynamic leaps i hnology affect the prog- 
ress of thousands of | ympanies in practically 
every phase of U.S. i trial activity. Interpret- 
ing these developme! vital to our industry’s 


economic welfare and ls specialized analysis. 


Once a year... for 27 .. industry decision- 
makers turn to the i1 ; top technical report- 
ing team and the “Ir f Aerospace Power” 
for the answers. The tory Issue” has won un- 
tion as the authorita- 
national and interna- 


; 


tional aerospace deve nts. 


CONTENTS OF THE INVENTORY ISSUE 


matched respect and 
tive review and pre\ 


fications will cover in 
nics, manufacturing, 
ireas of military and 
AVIATION WEEK’s 37 
e engineers and aero- 
sift, analyze and in- 
indreds of technical 


Charts, graphs, tab 
detail, budgets, missi 
engineering and mai 
civil aerospace acti 
man editorial staff of s 
space specialists will 
terpret the significa 
and market developme 


ADVERTISER BENEFITS 


rated by past issues 
make the “Inventory 
Issue” an ideal advert ypportunity. As in the 
past, reader service |] be included to enable 
subscribers to easily t advertisers for addi- 
tional information. R r service cards in the 
1960 issue generated 8,500 inquiries in seven 
months demonstrat g-life of “Inventory 
Issue’ advertisement 


Intense reader inter 
and vital editorial 


To reach over 82,000 ineering-management 
men, write, wire 0} lect your AVIATION 
WEEK District Manas for more complete in- 
formation. Regular a tising space rates apply. 


Aviation Week 
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Said Isaac Newton: 
“Every particle of matter attracts every other particle with a force directly proportional to the product 


of their masses and inversely proportional to the square of the distances between them.” 


Until recently, the thrust which propelled rocket vehicles into their coast stage, prior to orbiting, was provided by booster 
stages. The fuel carried by the satellite stage was used only to inject itself into orbit. 

Now, however, a scientist at Lockheed Missiles and Space Division has evolved a Dual Burning Propulsion System 
which allows higher orbits and heavier payloads. With this system, the satellite vehicle fires immediately after the last booster 
stage burns out, thus augmenting the begin-coast speed. Later the satellite stage is re-started to provide orbit injection. 

An even more recent development by Lockheed is a triple-burning satellite stage. This will permit a precise 24-hour 
equatorial orbit, even though the vehicle is launched a considerable distance from the equator. 

These principles have made possible the early development of the MIDAS satellite. Moreover, they substantially 
increase the altitude and payload of the DISCOVERER series. Lockheed, Systems Manager for these programs and for the 
POLARIS FBM,is pursuing even more advanced research and development projects. As a result, there are ever-widening op- 
portunities for creative engineers and scientists in their chosen fields. 

Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-15A, 962 West 
El Camino Real, Sunnyvale, Calif. U.S. citizenship or existing Department of Defense industrial security clearance required. 


hockheed /mssies AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS Programs 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA® CAPE CANAVERAL, FLORIDA® HAWAII 


112 








tains the following entries made after he SILICONE NEWS from Dow Corning 
lost contact with the aircraft 

“1205: TFB advised will let down for 
approach R/W 14/32. Vis. 24-3 mi. to 
SE. Fog dispersing 

“1210: Distress Phase declared at 1210 
Nil QSO VH-TFB Last heard on 118.1 
at 1205.” 

The times shown in the journal are 
Greenwich Mean Times corresponding with 
10:05 p. m. and 10:10 p. m. Eastern Stand 
ard Time 





Log Entry 


At the time when the pilot advised he 
would let down for approach Miskell did 
not make an entry in the log to that effect 
Believing that the aircraft was about to 
land he not unnaturally made an entry 
“Off duty” and attached his signature there 
to. To that entry, I think, he attributed 
the time 1205 which would be about the 4 
time when the aircraft would land. When Helping a Hustler Hustle 
he lost contact he rubbed out the entry 
‘Off duty” and substituted the entry which A simple “short” due to insulation One moment this super-sonic guardian 
now appears opposite the figures “1205.” failure can ground or make impotent is streaking through the arctic cold 
He did this I think at about the same time the B-58 Hustler, this nation’s pres- and ozone-containing atmosphere 
as he made the entry opposite the figures ent promise of devastating reprisal. above 50,000 feet . . . minutes later 
— That’s why Convair engineers speci- it may be standing in the oven heat 
n my opinion the time properly to be fied Silastic®. the D ( sae gilt f losert lending str touch 
attributed to the first entrv is the time when ed Silastic™, the Ow LOMMINg sili Of a Ces a ey. + « e 
Mickel actually made the entry “OS Gety” cone rubber, as the insulation for environments for any rubber insu- 
and this was I believe some minutes before power and control cable. lating erial except Silastic 
“1205.” The making of that entry fol 
lowed immediately upon the event which Write to 
is now attributed to “1205.” The substi Dept. 1014a for 
tuted entry should accordingly be attributed . 
to the time when the first entry was mad¢ information Dow Corning CORPORATION 
’ MIDLAND. MICHIGAN 
I think the same is true of the last sentenc« 
of the second entry “last heard on 118.1 
at 1205.” Miskell was recording that the 
aircraft had been last heard at the time PROBLEMATICAL RECREATIONS 54 
when the event recorded in his first entrs 
occurred; and as this had been recorded in 
the log as 1205 it was so attributed to that 
event in the final entry 
It is only fair to sav that at the time thes« 
entries were made the circumstances were so 
serious that the Distress Phase had been 
declared, and it is not surprising that Mis 


kell in those anxious moments in which he ; . 
— - 


Pagel erat f ae A — A forgetful physicist forgot his watch one day and asked an E.E. 
il tee eliee Gh ies Sean ‘weliein: th on the staff what time it was. The E.E. looked at his watch and 
anticipated he would be off duty said: “The hour, minute, and sweep second hands are as close to 
™~ _ 10:05 p. m. corre sponds M - trisecting the face as they ever come. This happens only twice in 
a yen # ganindlters bg Reger vag ay 7 ne every 12 hours, but since you probably haven't forgotten whether 

ick en secovened: tadicated 1087) you ate lunch, you should be able to calculate the time’ What 
hr. The condition of the clocks as recov time was it to the nearest second? — Contributed 











port 


ered suggests that water entered the star 
board clock more rapidly than the port 


clock. I therefore conclude that the in cathode ray tube, the PRINTAPIX B3C2, print at rates up to 
pact occurred not later than 10:05 p. m 100,000 characters per second. Extremely high resolution has been 
Mhe evidence is that the pilot said h achieved by replacing the conventional phosphor screen with a tar- 


Before lunch he was probably watching our new direct writing 


would hold at 5,(¢ ft ind there is n 


. ' ; get mosaic having a conductive-element density of 250,000 ele- 
vidence to support a conclusion that hi ) 


dad not eehd ot that hcieht. As will subs: ments per square inch. For other jaw-dropping facts and figures 
quently appear, the evidence of witness write to: Litton Industries, Electron Tube Division, 960 Industrial 
vho observed the aircraft in the course of Road, San Carlos, California. 

its final descent supports the view that there 


was nothing apparently abnormal in its rate ANSWER TO LAST WEEK’S PROBLEM: The journey can be completed 


f descent. A descent at a rate of about by starting it at an infinity of points. One such point is the north 
1,000 fpm. down to that height from where pole; all others lie in the neighborhood of the south pole and re- 


proacl » land y comme $ . 
im approacn to land may Commence | quire one or more complete westward trips about the pole. 
normal. I think the evidence as a whole 


justifies the conclusion that the aircraft LITTON INDUSTRIES 


descended from 5,000 ft. at about that rate . 
Miskell’s recollection of the times would Beverly Hills, California 
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MIDVAC INCREASES 
STRESS RUPTURE LIFE 
6 TIMES FOR JET 
TURBINE PARTS 





MIDVAC STEELS ARE PRODUCED BY THE MIDVAC PROCESS 
OF CONSUMABLE ELECTRODE MELTING 


When maximum reliability in the high temperature range and minimum rejects are 
required that's the place to specify Midvac Steels. These steels assure super alloys 
of increased tensile, higher impact properties, improved stress rupture strength at 
elevated temperatures and longer fatigue life. 

As an example air melted No. 901 had excellent high temperature strength, 
but often failed slightly below the required stress rupture hours (15) with little to 
spare over the minimum ductility requirements. Well over 100 hours can be 
attained with Midvac melted No. 901. 

The Midvac Process of consumable electrode melting eliminates atmospheric 
contamination, ingot soundness is improved, segregation is reduced, workability is 
increased and product quality is stepped-up. Midvac Steels are offered in many 
alloys as billets or forgings to meet the most critical design specifications of jet 
engine parts, missile and aircraft components and other products requiring 
properties beyond the capabilities of conventional steels. Let M-H metallurgists 
help you select the right alloy to meet your product's specifications. Write... 


MIDVALE-HEPPENSTALL COMPANY e NICETOWN, PHILADELPHIA, PA. 
SUBSIDIARY OF HEPPENSTALL COMPANY, PITTSBURGH, PA. 
Plants: Pittsburgh, Pa. * Bridgeport, Conn. * New Brighton, Pa. 


VACUUM AND CONSUMABLE ELECTRODE STEELS + BACK-UP ROLL SLEEVES © FORGED STEEL ROLLS © FORGINGS 
RINGS + PRESSURE VESSELS * INDUSTRIAL KNIVES «© DIE BLOCKS «© MATERIALS HANDLING EQUIPMENT 
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that the pilot 
descent at about 
craft was then 
descent was somewhat 
figure not consistent with other evide 
I haye already stated my conclus tl 
evidence does not support the 
pilot commenced his des 
altitude 

I accept 10:1 
Distress Phase 


rest, the crucial 


indicate Yi 
1 
t 5.01 


abnormal and 


estimates based 


events, the precise 1 
occurred he had no ox 
which in the anxious 
he might be unlikely 
plete accuracy that nig 

It is, I think, a justihable con ! 
the whole of the evidence, that contact with 
the pilot prior to the descent first made 
shortly before 10 p. m., and that the 
ensuing conversations l ( ( om 
of the d 
continuous and were completed in less time 
than Miskell was disposed to think In 
other words the descent may well hay 
commenced at or shortly after 10 p 


is10n fro! 


mencement 


Longer Period 


There is some evidence to support th 
view that a somewhat longer period than 
suggested by Miskell’s evidence ensued be 
tween the aircraft's last 
and the ascertainment and transmission of 
the current dry bulb temperature iding 

At some time close to 10 p. m. there 
was a telephone conversation between Mis 
kell and one 


Tindale, the Observer in 
charge of the 


Meteorological office at 
kav,- maintained by the Commonwealth 
Bureau of Meteorology 


communication 


Tindale rang Mis 
kell to enquire if any aircraft wer 
in, and was informed by Miskell that ther 
top now 4 


oming 
was one “over the 
Tindale was 
conversation occurred before ¢ 
p. m. and Miskell was unable to 
whether it was before or aft | 
final The exp 
ing in 
mv conclusion is that 
then and the 
temperature reading 

Maddison, the ‘Trafhe Off | 
by Trans-Australia Airlines at Mackay 
in the control t re] it 
His estimate 


tween the 
1 
} 
I 


coming 


unable to say w 


ommunication 


suggests it 


transmission of 


and the 


was 


also placc 

with the pil 
ditions did 
“about five 


holding ltitud 


of 5 min 
It } 


that 


pert rmed 


aircraft, and is entirely fr 
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m of Diam¢ 
dent From the e tl 
vithin his area of control he acted in ac 
cordance with the 
him as air controller, an 
the conditions which e: 
p. m. he was 
to the aircraft 
At 10:10 p. m 
tude he declar 
Operations, 


obligations imposed on 
, 


gulations he might hav 
\lert Phas« Within th 
raft’s fuel endur 
vas no part 
termine I I 
x should not hold 
it should hold 
to approach or land, 

ced to do so 
left to the pilot 

Miskell contin 
touch with the 
frequencies and as al 
p.m he logged the Distress 
These op rations 
promptly and efficienth 
Vhev involved immediat 

f the Department of C 
appropriate authorities, and 
of the Police Force at Macka 
the co-operation extended 
Mackay in search and res 
the ensuing 48 hr., ar 

st commendation 


tions 


The main 
urcraft was subsequently 
sca bed on a true bearing of 154 
naut. mi. from Flat Top Island 


tion was about 74 mi. from th 


portion 
t 


Final Course 


he holding flig] 
continued for about 
by a number of lo 
nterviewed by members 
team already refert 
hose observati 
nining the I 
ts final descent gave evide 
f the Board at Mackay 
ther evidence it | 
nvestigation team t 
yf accuracy the 

its final descent 


ever. support 
ri 

followed 1 COUTSE 
tiie ippendix 


; 


rther indica 
itn cc 7 


Tie ho 


ention was 
the same 


voman Was 


n to observe such a 
t testify as to its pres- 
it the witness described 
have resulted from an 
vy a particularly clear 
d beacon on the air- 
n previously. There 
pinion to support any 
ent into the sea was 
of fire or explosion 
vidence supports the 
nt was the regular 
ift in the vicinity of an 
18 proposed to land 
ippear that the air- 
ft. when observed 
within a minute or so 
\ll this points to the con- 
se of the accident is to 
n something that oc- 
ist two or three minutes 


Alleged Irregularities 


At th f the report it is conven- 
tain alleged irregularities 
1ircraft on June 10, 
none of the incidents 
d contributed in any 
but as they have been 
lence, it is appropriate 
| them They are the 
iled, the regularity of 
iy been questioned 
ing of June 10 the air 
It. Isa to Brisbane via 
Longreach, Blackall and 
t Mt. Isa the whole of 
lhe relevant mainte 
ration at the time of 
a document which 
rvicing forms and their 
vernight check is in 
services for which pro 
1 of this document 
ids: “As directed by 
id before first flight on 
A/C has been inactive 
than 3 days.” 


same document there 
when 
overnight check 
Hours” the phrase “1 
This suggests that 

is due before the air 
not easy to recon 
ions for the applica 
found on 
document is 


hours Services 


ition te 


k to be 
ird the 
ty, and since the acci 
larified \ 
n to overnight check 


night check need not 


termination of each 
uircraft is based over 

vhere maintenance 
tioned No mainte 


tationed at Mt. Isa 


bec n 


« provisions now 
h k would learly 
ircumstances which 
the accident The 
in overnight check 
t Cloncurry and Bris- 

rform the check (if 
had no effect 

uircraft 

prepared in Brisbane 
ilready been made 
it the addition of the 


upon 
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Sure-Fire 
Switch Action 


New hermetically sealed switch provides reliability inside and out. The 
new ““41HR" has a rotary linkage-lever actuator that assures positive actua- 
c10n and release under extreme environmental conditions Switching action 
is directly controlled by the movement of the actuating device. The linkage- 
lever arm is adjustable to any position through 360° 

The new 41HR" ts one of a series of ““HR"’ aircraft and missile switches 
which are hermetically sealed for reliability in any atmosphere. They are 
designed to operate in a temperature range from —65°F to +600°F. Their 
shock-resistant characteristics make them a perfect choice for all types of 
ground support equipment. For information on hermetically sealed switches, 
see the Yellow Pages for the nearby MICRO SWITCH Branch Office or write 





for Catalogs 77 and 78, 


MICRO SWITCH . . . FREEPORT, ILLINOIS 
A division of Honeywell 
In Canada: Honeywell Controls, Limited, Toronto 17, Ontario 


Honeywell 
MICRO SWITCH Precision Switches 
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fuel figures shown in the flight plan appears 
as 561 gal., whereas the correct addition is 
461 This error is obviously only one of 
addition which was not noticed at the time. 

(3) There appears to be an inconsistency 
between the wind component employed in 
the flight plan for the stage from Rock- 
hampton to Mackay and the winds for that 
stage forecast in the meteorological forecast 
There are two possible explanations of this. 
One is that the pilot allowed for a head 
wind more adverse than forecast, upon the 
assumption that the winds might be veering 
round to the northwest in the Rockhamp- 
ton-Mackay sector as indeed they were in 
the Mackay-Townsville sector as shown in 
the forecast. The other explanation is that 
the pilot, instead of using the forecast 
winds for the stage Rockhampton to 
Mackay, in error used the forecast winds 
for the stage Mackay to Townsville and 
applied those winds to the stage Rock- 
hampton to Mackay. It is a fact that if 
the winds forecast from Mackay to Towns 
ville are applied for the stage Rockhampton 
to Mackay one does arrive at the head wind 
component of 18 kt. indicated in the flight 
plan for the section from Rockhampton 
to Mackay. 

(4) While the flight plan was being pre 
pared in the Operations Room at Brisbane, 
the load sheet was being prepared in the 
office of Trans-Australia Airlines by one 
Swanston, dispatch officer on duty. In 
view of the number of passengers and the 
amount of freight and mail to be carried on 
the flight, Swanston calculated that the air 
craft could carry a maximum of 2,844 Ib 
of fuel, or 360 gal., and he accordingly 
filled in that weight in the load sheet as 
the weight of fuel. Swanston knew that 
Pollard wanted to fly through to Rock- 
hampton without refueling at Maryborough, 
but on Swanston’s calculations this could 
not be done because 460 gal. would be re- 
quired for that purpose, and only 360 gal. 
could be properly carried. Swanston in- 
structed one Lawler, an employe of the Cal- 
tex Co., the refueling agent, that the fuel 
of the aircraft was to be brought up to 360 


gal 


Payload Reduction 


Ten minutes before departure time it 
was found that 460 gal. could be carried be- 
cause of a reduction in the payload to be 
carried. Arrangements were accordingly 
made that Lawler should put another 100 
gal. on the aircraft and this was done 
While it was being done another passenger 
arrived with his baggage and Swanston was 
forced to make a fresh calculation. This 
calculation showed that if the extra 100 
gal. were added, the aircraft would be over 
the permitted landing weight at Mary 
borough, and it was calculated that that 
weight permitted only 70 gal. instead of the 
extra 100 which had already been put into 
the aircraft. 

Bishop, the senior dispatch officer at the 
aircraft, told Capt. Pollard that he was 
219 Ib. over his permitted landing weight 
for Maryborough He replied that he 
would not worry about having fuel removed 
as he expected that the consumption on 
route to Maryborough would exceed the 
figure stated in the flight plan 

The fact is that the landing weight ca 
pacity of the aircraft had been raised beyond 


AVIATION WEEK, February 20, 1961 


that used in Swanston’s calculation because 
of a modification which had been carried 
out upon it, but the modification to this 
aircraft had not been approved at that stag¢ 
by the Department. It therefore appears 
that the structural strength of the aircraft 
was in fact such that the extra weight was 
within its capacity, but the evidence does 
not disclose whether or not Capt. Pollard 
knew that the modification had been made 
on his aircraft 

(5) After leaving Brisbane a message was 
passed from the aircraft to the Brisbane 
Area Control Center as follows 

“Set course direct to Maryborough from 
two zero miles on diversion and our 
amended endurance ex Brisbane is 245 min. 
(two hundred and forty five) and we'll be 
refucling at Rockhampton.” 

The information in this message was 
passed from the Area Control Center to the 
operations room and a fresh endurance of 
245 min. was noted on the flight plan. It 
seems clear that the endurance so noted on 
the flight plan was incorrect. The aircraft 
actually carried 460 gal., and it seems likely 
that the pilot may have intended to indicate 
that he had fuel for 2 hr. 45 min., or 165 
min., which was his original estimate in the 
flight plan of the amount of fuel 1 red 
However, it is usual to transmit such in- 
formation in terms of minutes. It is pos 
sible that the transmission was in some way 
distorted, although the form of the pilot's 
messaze does not suggest this. The message 
exhibited before the Board is, of course, a 
transcript of a tape recording 

(6) As already appears, the refueling of 
the aircraft at Rockhampton was performed 
in two operations. At first 456 gal. were 
taken on board, and subsequently another 
100 gal. The Trans-Australia Airlines 
Operations Manual requires, a fuel drain 
check to be performed after each refueling 
operation in order to determine whether 
there is any water present in the fuel. This 
was done after the first refueling and 
showed that no water was present. How- 
ever, the drain check was not repeated 
after the second refueling. The refueling 
igent suggested a further drain check but 
the captain said it was unnecessary The 
evidence before the Board establishes that 
the fuel in both operations came from 
the same batch On June 11, 1960, a 
water check was carried out on the tanker 
from which the fuel had been supplied and 
it showed an entire absence of any water 
It seems clear, therefore, that all the fuel 
taken on at Rockhampton was free of any 
water 

Soon after the accident the services of 
the Royal Australian Navy wet fered 
to the Department of Civil Aviation to 
undertake the salvage of aircraft wreckage 
from the sea bed This offer was accepted 
ind HMAS Warrego was engaged on this 
vork from June 12 to 27, and HMAS 
Kimbla from June 17 to 27 A team of 
specialist divers from the Clearan Diving 
School, RAN, Svdney, was flown to Mackay 
to join HMAS Warrego for the pur 
leading the diving activities conducted it 
conjunction with the ship's dive 
work was conducted with great 
skill and a very large percentage 
ige Was successfully recovered 

It is the view of the Direct 
Safety Investigation that the portions 
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3-AXIS 
FLIGHT 
SIMULATOR 


A CONTROLLED FLIGHT PLATFORM 
IN YOUR LABORATORY ASSURES 
SYSTEM ACCURACY AND STABILITY 


® Creates identical dynamic motion 
of missiles and aircraft. 


® Unequaled in range of smooth, 
dynamic performance. 


® Large volume, high inertia loads 
evaluated at minimum cost 
and maintenance. 


Evaluation and testing of guidance 
systems, including their stabilization 
and control unit, can be performed 
conveniently and easily under con- 
trolled, laboratory conditions. When 
used in conjunction with an analog 
computer, the Model 140 Flight 
Simulator subjects the angular-posi- 
tion and angular-motion-sensing in- 
struments of the guidance unit to 
the same dynamic motions encoun- 
tered in flight of the actual missile 
or high-performance aircraft. This 
type of simulation, using the actual 
control components under identical 
flight conditions, assures accuracy 
and stability of the control system in 
flight performance. 

The Model 140 Simulator con- 
sists of three hydraulically-driven 
gimbals that translate computer or 
other signal-source voltages into 
roll, pitch, and yaw positions, veloc- 
ities, and elerations by means of 
a position-feedback servo system. 
One of the most important features 
of the Model 140 Flight Simulator 
is the extremely high ratio of maxi- 
mum-to-minimum, smooth, con- 
trolled rates 


Write for full information 





CALIFORNIA 
TECHNICAL 
INDUSTRIES 


DIVISION OF TEXTRON INC 
BELMONT 2, CALIFORNIA 








Foremost in Automatic Testing 





Solution to critical 
temperature control 
problem on TITAN 
guidance platform 


form-fitting 
control boxes 

fit small 

irregular space 
... temperature 
held to within 

a few hundredths 
of one degree 


THE MARK OF QUALITY 


BARBER 
COLMAN 


Assignment to Barber-Colman Com- 
pany from Air Force TITAN asso 
ciate contractor, AC Spark Plug, 
Milwaukee: Take one part of the Air 
Force TITAN guidance platform and 
develop a complete temperature con 
trot system that will fit into the odd- 
shaped, very limited space available. 
Hold temperature to the exceptionally 
Result: A 
precision Barber-Colman temperature 


close tolerances specified 


control system incorporating an in 
geniously formed set of compact con 
trol boxes and sensing element (right) 
which control temperature of the in 
ternal structure to within a few hun 
dredths of one degree. For help with 


your temperature control problems 
consult the Barber-Colman engineer- 
ing sales office nearest vou: Baltimore, 
Boston, Dayton, Fort Worth, Los 
Angeles, Montreal, New York, Rock 
ford, San Diego, Seattle, Winter Park, 
Florida. 

BarRBER-COLMAN COMPANY 


Aircraft and Missile Products D 


Dept. N, 1422 Rock St., Rockf 


vis 


recovered appear to have no significant 
bearing on the cause of the accident. 

Under the skilful direction of Mr 
C. A. J. Lum, the Director of Air Safets 
Investigation, the work of establishing, col 
lecting and collating facts from the examina 
tion of the wreckage and the study of testi 
monies of witnesses was performed by 
ranging the investigating team into work 
ing groups comprising the appropriate spc 
cialists and experts from the Department of 
Civil Aviation and ‘Trans-Australia Airlines 

Fach group received assistance as re 
quircd from technical experts from the ait 
craft and engine manufacturers and from 
scientific or technical organizations by way 
of reports on specific examination of mate 
rials or components taken from the wreck 
age The examination of wreckage was 
extremely thorough and the investigations 
extended from June 11 almost up to the 
date of the commencement of this inquiry 

The Board has had the advantage of hav 
ing had submitted to it the complete report 
of this investigation, and from that material 
and the evidence of witnesses concerned in 
the investigation, it is possible to reach a 
conclusions in relation to the 
probabl followed by the aircraft 
prior to impact and as to the condition of 
the aircraft at the time of impact 


number of 


cour°rse 


Engine Controls 


Ihe first of these is that the powerplant 
controls appear to have been fully service 
before the impact and the engines 
to have been under power at the 
impact. It seems likely that 
WCIC about 


able 
app iI 
moment of 
the engines 
10,400 rpm 
he examination of the _ propeller 
mechanisms disclosed that at the time of 
impact the angle of the blades was 333 deg 
This supports the view that the aircraft at 
the moment of impact was traveling at a 
speed of not less than 160 kt.; 10,400 rpm 
would produce such a speed with the blades 
it such an angle. Some further indication 
of the minimum forward velocity was pro- 
vided by the experts who examined the ait 
craft’s structure Their view was that 
the forward velocity would have been not 
less than 120 kt. This is not inconsistent 
with the deduction drawn from examina 
tion of the propeller mechanisms 
From the evidence of those 
examined the aircraft's structure it 
luced that the aircraft probably struck 
water in a flat attitude between 5 deg 
up and 5 deg. nose down, and banked 
5 deg 


operating at or 


who 
may b¢ 


0 deg 


l 
starboard at an angle of between 
] This deduction is 
final descent as 


ind consistent 


vith the character of the 
th¢ SC whi 
ation of the structure 
the conclusion that the descent 
at not less than 900 fpm 
Examination of the flight control sys 
tems indicated nothing to suggest that any 
part of systems was not functioning 
tly prior to the accident. It 
that at the time of impact the flaps wer 
in the fully retracted position. The samc 
conclusion was reached in relation to the 
gear. Examination of the fuel 
methanol, pneumatic, oxygen, fire 
protection, anti-atmospheric, de-icing, pres 
surization and air conditioning systems led 
to the conclusion that they were fully 


witnessed — it 
also led t 
had 


observed — by 
Examit 


} 
pec 


those 
seems 


rT 
COTTCC 


landing 


water 


serviceable with the exception of insignifi 
cant items to which reference will be made 
hereafter. 

The expert who was responsible for the 
examination of the electrical equipment 
found no evidence that any of the elec 
trical systems was not functioning correctly 
at the moment of impact. Indeed he was 
of opinion that there was positive evidence 
that the systems were functioning since so 
many circuit breakers were tripped. He 
maintained that electrical power must be 
ipplied to the circuits before the circuit 
breakers could trip. He considered it was 
impossible that the circuit breakers would 
have been tripped before the impact. 

One feature of this expert’s evidence 
raises a matter of concern. It was found 
that the emergency inverter switch was on, 
and his opinion was that it had probably 
been deliberately switched on before the 
impact and not knocked on by forces gen 
erated by the impact. The emergency in 
verter provides an emergency power suppl 
to some of the instruments on the captain’s, 
or port side of the aircraft, and if it were 
on before impact it would that 
the captain became aware of an emergency 
before the aircraft hit the water. It cannot, 
however, be determined with certainty that 
the emergency inverter was not switched 
on as a result of the impact and the damage 
which followed it. Observation of some of 
the relevant damage supports this latter 
possibility 

An examination of the instruments 
revealed that the starboard clock stopped 
at 1005 hr., and the port clock at 10074 hr 
I have already indicated my that the 
time shown on the starboard clock indicates 
with accuracy the time of the 
impact 

The altimeters on examination disclosed 
that the port altimeter read 1,160 ft., and 
the starboard 7,800 ft. In view of the fact 
that the aircraft appears to have hit the 
water at a time when one would have 
expected its altitude to have been about 
1,200 ft., it might be thought that the 
reading on th¢ port iltimeter is of some 
significance. I am satisfied that it is not 
the expert evidence which has 
damage to the 
mechanisms, and the very marked dif 
ference in the readings of the two altimeters 
It appears that both altimeters had been 
accuratelv set to a barometric setting of 
1,019 millibars which, it will be remem 
bered, was the tric pressure reading 
passed to th uircraft immediately befor¢ 
the accident 


gge 
suggest 


view 


relative 


bec iuse of 


been given, the extensive 


} 
Darom 


Plane Heading 


+ 


magnetic indicators it 
vas possible to deduce that at the time 
heading of the aircraft was 
260 deg. Both the port 
were selectec 
Apart from 
bends in both 
static lines to 
made hereafter, _ all 
was consistent with 
impact. There 1s 
no evidence to indicate any malfunctioning 
of any of the instruments examined 

The condition of the cockpit revealed 
a somewhat remarkable set of circumstances 
in that a number of the services for the 


From the radi 
of impact the 
between 255 and 
and starboard static svstems 

their normal static 
abnormal dips 


sources 
certain and 
port and starboard _pitot 
which reference is 

damage to that svstem 


forces generated by the 


AVIATION WEEK, February 20, 1961 





port side facilities was found to be 
switched off and a number on the star 
board was found to be switched on. This 
was so im relation to the electrical power 
generators, the pitot heaters, fuel filter 
heaters, and the engine intake, propeller 
and wing air intake de-icing. It is not 
possible to reach any firm conclusion as to 
whether this state of affairs was brought 
into being before the accident or as the 
result of forces generated by and after the 
impact One suggestion was that, as on 
this flight the first officer was to undergo 
a proficiency check, the captain, in_ the 
course of the final descent, asked him to 
assume some emergency and to carry out 
the operation to the point of moving the 
switches. It would be contrary to the usual 
practice, if such an exercise were in opera 
tion, that the captain would require the 
first officer to go to the length of activating 
the switches. Furthermore, the position of 
the switches as found does not conform to 
any known emergency procedure 

lhe examination of the wreckage sup 
ports conclusions reached by the Director 
of Air Safety Investigation in his report 
He said (inter alia) 
@ “No evidence was found of material or 
structural defects having existed prior t 
the accident and all damage evident to the 
structure of the aircraft can be attributed 
to forces generated by impact vith the 
water.” It may further be stated that such 
damage is not consistent with any other 
cause 
e “There were only three items of minor 
unserviceability discovered in the wreckage 
All other damage or abnormalities relating 
to the aircraft systems has been attributed 
to the forces involved in the impact 

‘The three items of minor unservicc¢ 
ability to which reference is here made aré 
@ One of the two 3/16 in. diameter bolts 
securing the down lock limit stop on the 
port main landing gear was sheared, prob 
ably as the result of being overtighten 
during maintenance. This appeared 
no adverse affect on th CIVIC! 
the unit 
@A bolt 4 in. in diameter an 
length was found in the bo 
valve of the port fuel tank 


] 


cance is in relation to a1 
hampton where the 
open during ] 
gallons of fi 
he valve 

e€ was seated pr 

accident 
@A pipe 4 in. in diameter 
the blower ict and th 
mutter 
the 
rdjac 


pers 
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There was no evidence of any commo 
tion or unusual act by any person having 
taken place within the aircraft at any time. 

The only circumstances which might 
have created a suspicion of any unusual 
conduct by any person related to a_ pas 
senger who embarked on the aircraft at 
Rockhampton. He was a citizen of the 
United States. The taxi driver who brought 
this passenger, along with others, to the 
aerodrome at Rockhampton, gave evidence 
of somewhat irrational conversation in 
which the passenger engaged. This led to 
inquiries being made in America as to 
vhether he was a person who might pos 
sibly conduct himself in some manner 
prejudicial to the safety of the aircraft and 
its occupants. I am quite satisfied on the 
material which has come from America 
that there are no grounds for suspecting 
that any conduct of this passenger on the 
aircraft contributed in any wav to the 
accident 

Indeed, I think there is positive evidence 
that at least up until the time when the 
aircraft was given its clearance to make the 
final descent everything was normal and 
peaceful This is provided by a_ lette1 
written by Air Hostess June Hamilton which 
was recovered from the wreckag« Phe 
letter is as follows 
‘Dear Mona, 

\t present we are trying to get into 
Mackay—fog—viz 4 mile. On Tuesday we 
have to have our injections at 12:30 in 
town. Margaret Hitchcock has asked us 
to dinner Tuesday night, she is also lend 
ing me a cabin trunk so I can put all 
sheets—summer clothes—books ete 
I won't need for awhile) and can 
in Sydney until I need them 

We'll have accommodation 
probably at Chevron and we crew 4 
on Monday 

Nellie & I are going to ML tog 
Sunday—isn’t that beaut. Joy doesn't w 
to leave the house now so Ww 1 
looking for 2 more girls 
have a lot to tell vou 

Hurry home—we are going 
Mackay at last. See you tomort 
I'm writing this on Friday 


+ 


Ihe reference te 
raft was “going to 
ist seems tt me 
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tter was written d 


ind not prior to the earhi 
to land and was completed 
of the holding flight 

In the course ft th 

I kage the 1 
vitched on. Co 
? } 


onic sudd I 


having 


refer 

“<rtain_ port 

hed off and 
tarboard sid 
l ot the | 
f no signihcance 
arose from th 
However the ] 
» existed prior 
entirely excluded 
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WAL) 
WLU 


MEN TO CONCEIVE 
AND LEAD NEW 
ENERGY CONVERSION 
CONCEPTS 





PHYSICIST OR PHYSICAL 
CHEMIST 
Theoretical work in the 
energy conversion field. 
Solid state physics, reac- 
tion kinetics, and relativis- 
tic quantum theory. Fami- 
liar with nucleonics. Re- 
quires Ph.D. or equivalent. 


NUCLEAR ENGINEER 
De ind development 
work in energy conver- 
sion field. Reactor analy- 
sis nced nuclear pro- 

ympact power 
Familiar with 
iterials, ther- 
Requires M.S, 
lent experience, 


1d resume’ to: 


W. Stoner 
Advanced Concepts 
ght Aeronautics 

Dallas 22, Texas 


pew ryt ee 


CHANCE [ay | 


' 
' 
' 
‘ 
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VOUGHT NAS 
AERONAUTICS 








putting 
Polaris on 


a precision 
path 








Several new contracts for 
research and development oi 
computer and guidance com- 
ponents for the Polaris Missile 
have recently been awarded to 
the Hughes Engineering Division. 
As a result, a variety of openings 
have been created for graduate 
engineers and scientists who 
have a minimum of three years 
experience specifically related to: 


8 Inertial Components and 
Platforms 

® Systems Design and Physical 
Design of Inertial Devices 

® Digital Computers 

® Servomechanisms 

® Controls Systems Analysis 

® Magnetic Drum and Magnetic 
Core Circuit Design 

® Transistor Switching and 

Circuit Design 

Polaris Guidance is but one of the 

many R&D programs which reflect 

the growing emphasis on space 

oriented projects at Hughes. The 

Engineering Division is also 

responsible for such projects as: 

Space Ferry Systems, Anti-ICBM 

Detection Systems, Infrared 

Search Systems, and Communi- 

cations Satellites. 


For immediate consideration, please 
write, wire or call: Mr. R. A. Martin 
Supervisor, Scientific Personnel 
Hughes Aerospace Engineering Division 
Culver City 7, California. 


We promise you a reply within one 


HUGHES AIRCRAFT COMPANY 


AEROSPACE ENGINEERING DIVISION 








relation to an assumed emergency in the 
course of the first officer’s check flight. 
The elements which weigh against this 
explanation are the probability that the 
captain was flying the aircraft at the time, 
and the unlikelihood that in any event the 
switches would in fact be activated in the 
course of a simulated emergency. If there- 
fore, the port side services were switched 
off before impact, this would suggest some- 
thing unusual 

It may be that something unusual did 
occur which a most thorough examination 
of all apparent possibilities has failed to 
disclose 

(Conclusion of the safety report will ap- 
pear in a subsequent issue of AviATION 
Weex—Ed.) 


FAA Contracts 


Washington—Following is a list of 
unclassified contracts for $25,000 and 
over as released by the Federal Aviation 
Agency: 

Columbus’ Electronics Corp., Yonkers, 
N. Y., contract FA-1916 (1-1177B1), trans- 
mitter, UHF, ground air, 20 watt, 300 ea., 
spare parts, set for use with above item, 
30 sets, preparing and furnishing replace- 
able parts list for item, one list, item iden- 
tifications for replaceable parts for item, 
estimated 85 ea., $184,220 

Bridge Electronics Co., Ine Beverly, 
N. J., contract FA-1918 (1-1184B1), tele- 
graph distortion analyzer Bridge Elec- 
tronics Co Tn Model ASD-100 196 ea 
preparing and furnishing replaceable parts 
list for item, 1 list, item identifications for 
replaceable parts for item, estimated 59 ea., 
$38.673 

ITI Electronics, Ine., Clifton, N. J 
tract FA-1925 (1-1214B1) L/MF 
monitor rece 120 
parts set for use rit iter set yre- 
paring and furnishing replacebale | ts 
for item, 1 list, item identification for re- 
placeable parts for item, estimated 25 ea., 
$26,317 

Westinghouse Electric Corp., W 
ton, D. C., contract FA-1027 


top assembly or 


list 


with short base 

house model 

lampholders 

out, len 

marker 

ness 

only (nylon) and 

quantities dditional 

tion and export packing, entire } 
Bagwell General Steel Co., S 

Okla eontract P 19908 (1-3106B1) 

fuel storage F1 

1,000 gal. capacity 

pacity, 10 ea., $26,895 
Arlington Asphalt Co 

man, Ir Arlingtor 

NA-59 } 


svst 
and 
748. 

Teletype Corp., 
1743(1-1016B1) 
fcont f ) three 


ment (non 


Indiana Steel Tank Corp., 
contract F l 1-3098B1) 
sive, aluminu r RML tov 
down typ 5 Z pe ) 
plete with 1 ! 

and 8’x12’, 374 ea., $ 

Edwin L. Wiegand Cc 
contract FA-1921(1-31551 
240 volt, single phase, 


2 kw., 30 ea. and 4 kw., 


10° 
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THERE IS NO CEILING 
ON IDEAS 


e Advanced hydrogen systems being developed by The Garrett Corporation 
solve the problem of keeping men alive and equipment operating for long 
periods of time in future satellites and space capsules 


Engineers at The Garrett Corporation’s AiResea1 Manufacturing Divisions 
are dealing with challenging problems in fast-n g fields. 
Diversification of effort and vigorous leadershi e made Garrett the 
world’s largest manufacturer of aircraft comp ts and systems and a 
leader in specialized missile and spacecraft syst 


Major fields of interest are: 

e Environmental Control Systems—Pion¢ eading devel- 
oper and supplier of air conditioning ressurization 
systems for commercial and military ift, and life 
support systems for satellites and space vehicles. 
Aircraft Flight and Electronic Systems rgest supplier 
of airborne centralized flight data syst lso working 
with other electronic controls -and ins ts including 
missile and submarine applications. 

Missile Systems—Largest supplier of ssory power 
units, AiResearch is also working with hydraulic, hot gas 
and hydrogen systems for missiles, liq nd gas cryo- 
genic valves and controls for ground 

Gas Turbine Engines—World’s largest er of small 
gas turbine engines, with more than 90( vered in the 
30—850 hp class. Studies include ind ind nuclear 
applications. 


Excellent positions are available for qualified 1 with M.S., Ph. D. and 
Sc. D. degrees for work in these areas. 


we ’ Send resume t T. E. Watson 
THE {-):.\-i-i322 CORPORATION 


me (iResearch Mar facturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 











rep oP» | _A Bor; 


The Lincoln Laboratory, Massachusetts 
Institute of Technology, announces a 
major expansion in its program. 

We urgently request the participation 
of senior members of the scientific 
community in our programs in: 


RADIO PHYSICS and ASTRONOMY 
SYSTEMS: 

Space Surveillance 

Strategic Communications 

integrated Data Networks 
NEW RADAR'‘TECHNIQUES 
SYSTEM ANALYSIS 
COMMUNICATIONS: 

Techniques 

Psychology 

Theory 
INFORMATION PROCESSING 
SOLID STATE Physics, Chemistry, and Metallurgy 


A more complete description of the Laboratory's 
work will be sent to you upon request. 


Research and Development 


LINCOLN LABORATORY 


Massachusetts institute of Technology 
BOX 29 
LEXINGTON 73, MASSACHUSETTS 

















WHO'S WHERE 


Continued from page 23) 





Changes 

Dr. Lewis R. Koller, research associate, 
and Dr. Dilip K. Das, project manager, Na 
tional Research Corp., Cambridge, Mass 

James E. Starr, research director, Allegany 
Instrument Co., a division of Textron Elec 
tronics, Inc., Cumberland, Md 

Raymond V. Bruland, manager-aviation 
product line, Cedar Rapids (Iowa) Division 
of Collins Radio Co 

Andrew J. Peterson, manager-military re 
lations, and George M. Quinn, staff mana 
ger-marketing, Goodyear Aircraft Corp., 
Akron, Ohio. John M. Feldscher succeeds 
Mr. Quinn as manager of Aero-Mechanical 
Division Sales. Also: Robert L. Lowry, dé 
partmental head-Avionics Sales; Richard H. 
Haas, departmental head-Plastics Sales 

Fred Egitto, liaison manager-radar and 
communications, Electronics and Ordnance 
Division, Avco Corp., with offices in Rome, 
N. 

Louis R. Farin, programs and contracts 
manager, Bulova Research & Development 
Laboratories, Inc., Woodside, N. Y 

T. V. Chandler, director-new product de 
velopment and long-range planning, Cana 
dair Ltd., Montreal, Canada, a subsidiary 
of General Dynamics Corp. W. H. Meacher 
succeeds Mr, Chandler as director of manu- 
facturing administration 

Dr. Edgar L. Armi, chief of applied 
manufacturing research, Convair (San Diego, 
Calif.) Division of General Dynamics Corp 

Lockheed Missiles and Space Division, 
Sunnyvale, Calif., has realigned its satellite 
programs and appointed the following 
deputy directors: James W. Plummer, head 
of special satellite programs; Walter V. Ry- 
minski, head of military satellite programs 

L. A. Bassett, manager-transistor sales, 
General Electric Co.’s Semiconductor Prod 
ucts Department, Liverpool, N. Y 

Donald H. Hayes, quality assurance mana 
get-Nike ground support wheeled vehicles, 
Fruehauf Trailer Co.’s Military Equipment 
Division, Detroit, Mich. 

Richard A. Flume, chief engineer, Braniff 
\irways, Inc., and V. F. Fairchild, manager 
of ground operations—domestic and interna 
tional systems 

William A. Rabe, manager, Surface Radar 
and Electronic Warfare Development Lab 
oratory, Military Products Division, General 
Dynamics/Electronics, Rochester, N. Y 

Dr. Shigeo Okubo, manager-gyro plat 
forms, Precision Products Department, Nort 
tronics, a division of Northrop Corp., Nor 
vood, Mass 

Allen C. Miller, II, director of military 
marketing, Los Angeles (Calif.) systems di 
vision of Acoustica Associates, Inc 

A. M. Breit, director of customer rela 
tions, Cook Electric Co.’s Air Mod Divi 
sion, Franklin Park, Tl 

James N. Mellor, manager of manned ve 
hicles and supporting systems, Republi 
Aviation Corp., Farmingdale, N. Y. Wil 
liam P. Morris succeeds Mr. Mellor as Re 
public’s assistant Washington (D. C.) repre 
sentative 

Ronald Clark, European sales manager for 
the Flying Tiger Line, with headquarter 
in London, England 
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To do his best work, an engineer or scientist must 
have worthwhile assignments ... able technical 
and material support...and a genuine oppor- 
tunity to advance within his field. This is the 
environment at Hamilton Standard . . . an engi- 
neering Organization . . . managed by Engineers. 
The company’s highly successful diversification 
program has resulted in noteworthy achievements 
in many fields. The Missiles & Space Systems 
Department is spearheading breakthrough projects 
in weapons systems management...our Elec- 
tronics Department is a leader in development of 
electronic power conversion units . . . our Electron 
Beam group is introducing a remarkable new con- 
cept in precision welding and cutting. And, of 
course, Hamilton Standard’s Ground Support 
Equipment and Aircraft Equipment teams are de- 


signing and developing an impressive array of 


products for the entire field of flight as well as 
commercial areas. 


Join our Research-Design-Development Engineer- 


S and ENGINEERS 


ARE YOUR SKILLS 


IN YOUR 
PRESENT 
JOB? 


ing staff. Enjoy wonderful family living in beautiful 
Connecticut . . . a fine graduate study tuition-paid 
plan and stimulating assignments awaiting creative 
scientists and engineers in positions of design and 


ig 


project development in such fields as: 

e Circuit Design © Instrumentation e Stress 
Analysis « Mechanics ¢ Metallurgy ¢ Heat 
Transfer « Thermodynamics e¢ Fluid Me- 
chanics ¢ Applied Mechanics « Mechanical 
Metallurgy « Automation ¢ Surface Physics 
e Electronic Controls e« Hi-vacuum Tech- 
niques @ Electron Optics « Vapor Deposition 
¢ Solid State Physics @ Electronic & Inertial 
Guidance and Controls « Data Processing © 
Communications ¢ Computer Systems @ other 
key areas. 

Write in confidence to Mr. R. A. Fuller, Technical 
Placement Office. Interview iy be arranged in 
your city at your convenien< 


UNITED AIRCRAFT CORPORATION 


HAMILTON STANDARD DIVIS 


18 Bradley Field Road, Windsor Locks, Conn. 








EMPLOYMENT OPPORTUNITIES 
NATIONAL The Advertisements in this section include all employment opportunities—executive, management, 


technical, selling, office, skilled, manual, etc. 


COVERAGE Positions Vacont Civil Service Opportunities Employment Agencies 


Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered labor Bureaus 


DISPLAYED ———RATES——— UNDISPLAYED 

The advertising rate is $52.40 per inch for all advertising appearing on other $2.70 per line, minimum 3 lines. To figure advance payment ceunt 5 average 

han a contract basis. Frequency rates quoted on request words as a line. 

Position Wanted Ads are % of above rate 
An Advertising inch is measured %” vertically on a column—3 columns— Box Numbers—counts as | line 
30 inches to a page. Discount of 10% if full payment is made in advance for 4 consecutive 
insertions 

Subject to Agency Commission Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. Y. 














ADDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div, of this publication 


e ® 
Send to office nearest you. 
NEW YORK 36: P. O. Bow 12 
CHICAGO 11: 520 N. Michigan Ave. 


SAN FRANCISCO 11; 255 California St 


I oN IN] ) | ‘R POSITION VACANT 
Helicopter Pilots: Employment opportunities. 


oe Write: Petroleum Helicopters, Lafayette, La. 








For Challenging New Program in Development of | POSITIONS WANTED 
Advanced Air Breathing Propulsion Systems. | Navy photo pilot, 3500 hours, 2300 jet 


acedt free com license, presently based 

en ° . . »n Guam. Four yrs. college, major architec- 
For the right man, a technically challenging career ture. Particularly desire employment in 
. itn Lj rq ne ; , rie My one an) tapac y associated th a ation, 
opportunity working with rapidly expanding aerospace scaasllr ax. gltl. ta te Feels oF te 
East area Resume on request. PW-5826, 


systems analysis group. ee Sem, 


B.S.M.E. with five to ten years experience required. Scheduled Airline Captain—world a: ex- 
perienced aye 10. Jesires executive ying 
. a . . . osition ATR 14000 hours DC3-DC4-C46- 
Will have responsibility for preliminary mechanical | Constellations ratings. PW-6062, Aviation 
design and installation of air turborockets and other a 
advanced air breathing propulsion systems in a wide 5 | Laboratory Supervisor. Extensive adminis- 
° ta 3 . = a a = trative/technical supervisory experience in 
variety of space vehicle and missile applications. Asso- : elec anne, — tro-mechani¢ at and environ- 
. . - mente td operations. Seeking permanent 
ciate to supervisory level. E | position in R&D facility working closely with 
* | engineers and scientists on advanc ed pro- 
Located in suburban Richmond, Virginia, one of the ee oe ree 
; ’ . ; . . + . « > 7 « ; se | 
nation’s choicest, most stable home and economic | an You Afford An Unhappy Customer? 
locations. The company offers exceptionally competi- % | Want customer relations—Wash. D.C, area 
os with good opportunits to move up. Sub- 


tive salaries and very liberal benefit programs. | stantial managerial and liaison back- 


ground in programming, sales, experimental, 

bos manufacturing, field support, trouble shoot- 

~ rd ood r j ( rehen: reg ¢ > @ - 
Send resumé to: Personnel Manager = ee ee eee oa 
Ss neer; $14,400 min. secondary to opportunity. 


: | PW-5999, Aviation Week. 


TE xAC oO : Pilot, Mechanical Engineer: smel, instrument, 
A.S.W. experience, 2000 hrs. B.S.M.E. degree. 
EXPERIMENT INCORPORATED 4\xeats gxperience aviation industry. Pres 
Desire position in flying and/or engineering. 
RICHMOND 2, VIRGINIA PW-6168, Aviation Weck 


! seek a manufacturer who is interested in 
| developing and producing a new concept of 
Aircraft Ground Support Equipment— in ad- 


DON’T FORGET dition to employing the creator Resume 


MILITARY MARKETING the box number when answering adver- | forwarded upon receipt of inquiry. PW-6172 
Aviation Week. 

‘ 4 < “ 4 tisements. It is the only way we can 

Opportunities oars Minneapolis Honeywell's identify the advertiser to whom you are Ex-Navy and Airline Pilot 2500+ Comm- 

Ordnance Division service engineering de writing SMEL and Inst Family man. sete thru 

partment. BS degree, preferably in engi DC-7. Desires position with future. PW-6124, 

neering required. MBS preferred. Experi- Aviation Week 

ence in military marketing and government 

contract administration desired. Duties 

include: coordinating sales proposals; bid 

presentations; planning and preparation of 

divisional sales programs; monitoring con- 

tracts and coordinating all customer con- 


tact. Some travel. IN ALL INTERESTS OF AVIATION 


If You're important, you either read AVIATION WEEK 














fessional Manpower Staff, Honeywell, 600 
Second St., No. Hopkins, Minnesota. 








Need Engineers? 


OD are or you advertise in it, or both 


EMPLOYMENT OPPORTUNITIES Section 
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EMPLOYMENT OPPORTUNITIES 








A message of 
long-term career 
importance to EE’s, 
ME’s, Chemists, 
Chem E’s, Metallurgists 
and Met E’s holding 
BS, MS or PhD — 
with or without specific 
experience in semi- 
conductors: 


SYRACUSE SEMICONDUCTOR FACILITY 
TO UNDERGO THREE-FOLD EXPANSION 


Specific Semiconductor Experience 


DURING 1961 


Not Necessary For Many Of 
The New Positions in Research, 
Development, Application and 
Manufacturing Engineering 


SURPASSING AN INDUSTRY which is 
doubling in size every three years, 
General Electric’s Semiconductor Prod- 
ucts Department is beginning a new 
expansion program which will double 
its professional staff in the next two 
years. 

The expanded Syracuse facility will 
house large scale manufacturing oper- 
ations as well as a number of individual 
laboratories devoted to virtually every 
aspect of advanced device research, de- 
velopment and testing. 

Growth positions at all levels for ex- 
perienced semiconductor scientists and 
engineers are abundant at this time. In 
addition, the nature of semiconductor 
technology opens the door to men with 
degrees and experience in a number of 
seemingly unrelated disciplines. We 
invite your inquiry if you suspect you 
may qualify in any of the areas out- 
lined to the right. 


» To apply, or obtain information on 
specific opportunities related to your 
background and interests, write in 
confidence to Mr. J. H. McKeehan, 
Dept. 64-WH 
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Electronics Engineers 


Direct experience in semiconductor technology highly valued, 
but qualifications for many openings may be met by degree 
EE’s with experience in development of small electronic 
components such as resistors, miniature relays, capacitors, 
transducers. etc. Positions available in advanced device devel- 
opment, transistor application, diode and rectifier develop- 
ment, production, and automatic test 


Mechanical Engineers 


Our growth depends, to a great extent, upon the successful 
development of many unusual types of high speed automatic 
manufacturing and test equipment. A high order of engineer- 
ing innovation is demanded by the new and unusual charac- 
teristics of semiconductors — their small overall size, 
“‘measured-to-millionths’’ components, contamination safe- 
guards, precise positioning and joining, capping, sealing and 
mass testing. Experienced BS or MS ME's we seek may now 
be working in such diverse areas of automation as shoe man- 
ufacturing, chewing gum processing, cigarette manufacturing, 
high quantity watch or small instrument manufacturing. 


Chemistry and Metallurgy 


These two disciplines represent one of our broadest ranges 
of opportunities at this time, on programs covering almost 
every aspect of semiconductor work 





SEMICONDUCTOR PRODUCTS DEPARTMENT 


GENERAL @@ ELECTRIC 


Electronics Park Syracuse, New York 








EMPLOYMENT OPPORTUNITIES 


PRS SSSI SSAA 


COMMUNICATIONS 
ENGINEERS 


MITRE, a nonprofit system engineering organ- 
ization, is engaged in the design, development 
and evaluation of electronic command and 
control systems. Some of these systems are 
currently operational — some are being imple- 
mented — others are in the planning stage. 


The elements of these systems — communica- 
tions networks, computers, detection systems, 
and weapons — must be continually evaluated, 
upgraded and integrated to assure total system 
compatibility. MITRE is active in all system 
areas. 

Appointments to MITRE’s Technical Staff 
are currently available to well-trained and 
experienced engineers and scientists with 
experience in: 


Satellite Communications 
Telephone and Telegraph Systems 
Ground-Air-Ground Communications 
Point-to-Point Radio 
Survivable Communications 


Inquiries may be directed in confidence to 


Vice PresipENT — TECHNICAL OPERATIONS 


THE 


MITRE 


CORPORATION 


Post Office Box 208, 10-WV — Bedford, Massachusetts 


~— 
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PERSONNEL 
MANAGERS 


Looking For 
Experienced Engineers... 
Technical Personnel? 


Write for a free copy of: 


“HOW 
TO ATTRACT 
ENGINEERS” 


This file-size booklet is designed for 
personnel people faced with the prob- 
lem of recruiting engineers and tech- 


nical people. 


The top-flight engineers and technical 
personnel you want are at a premium 

. as this twenty page booklet points 
out. How you can reach and influence 


these men is the story told. 


This booklet describes the McGraw-Hill 
publications best suited to reach the 
specific type of engineer you want 
. how you can make contact 
channel and concentrate your employ- 
ment advertising to just the men with 
the job qualifications you want 
helpful hints to consider and pitfalls to 
cvoid when you prepare your copy 
and layout for an “Employment Op 


portunity”’ advertisement 
Write for your free copy fo... 


B. A. Feher 

Classified Advertising Division 
McGraw-Hill Publishing Co., Inc. 
P.O. Box 12, New York 36, New York 














AVIATION WEEK, February 20, 1961 


EMPLOYMENT OPPORTUNITIES 


ENGINEERS «+ SCIENTISTS 


Measurement System Without Using 
High Precision Tracking Radar 


Measuring ICBM trajectories, the “down-range” system should be at 
least 5 times as accurate as the guidance system it is measuring. 

MISTRAM (Missile Trajectory Measurement System), now under 
development at G.E.’s Defense Systems Department, will surpass this 
accuracy factor — providing one full order of magnitude — without: the 
aid of large, precision radar tracking equipment. 

This unusual concept involves a geometric arrangement of five 
ground radio receiving stations. Missile position, trajectory and veloci- 
ties are continuously calculated with a high degree of accuracy from 
phase differences in a beacon signal received from the missile. Radar is 
used only to orient the radio receiving antennas in the general direction 
of the missile. 


Prerequisite to the engineering feasibility of MISTRAM was an 
important advance in phase stabilization achieved at DSD. Ultimately, 
this technique will permit extension of MISTRAM to global ranges, 
satellite tracking, space guidance and hypersonic traffic control. 


Digital & Analog 
Consoles a 
C-W Radars 
Digital Data — eedback Control 
Transmission Airborne Transponders 
& Recording Microwave 
Power Generation Communications 
& Transmission Acquisition & Tracking 


Openings on Test Equipment 
MISTRAM and other 
major systems programs 
call for heavy 
experience in at 

least one of 

the following: 





yy) 


Write in confidence to Mr. E. A. § Dept. 2-B 


'DSD| DEFENSE SYSTEMS DEPARTMENT 
A Department of the Defense Electronics Division 
GENERAL @@ ELECTRIC 


Northern Lights Office Building, Syracuse, New York 





CLASSIFIEL 


BUSINESS OPPORTUNITIES 


DISPLAYED RATE: 


The advertising rate is $31.00 per inch for all advertising appearing on 
Contract rates on request. 


AN ADVERTISING INCH is meosured % inch vertically on one column, 


other than on contract basis. 


3 columns—30 inches—to a 


page. 
EQUIPMENT —” or FOR SALE ADVERTISEMENTS acceptable only 


in Displayed Sty 


EQUIPMENT - 


$2.70 a line, minimum 3 lines. 
average words as a line. 


PROPOSALS, $2.70 a line an insertion. 
BOX NUMBERS count as one line 


SEARCHLIGHT SECTION. wwansne 


USED or RESALE 


UNDISPLAYED RATE: 


To figure advance payment count 5 


Adie 





Send NEW Ads or inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 











PRATT & WHITNEY 
A/C ENGINE SPARE PARTS 
SALE 


Consisting of cylinders, 
carburetors, generators, 
crankshafts, hardware and many other 


piston rings, 
magnetos, 


misc items. 


KELLY AFB SALE 61-40 
WALNUT 3-5411 EXT 61103 
Inspection 13 February thru 6 March 
Property located at 
Kelly AFB, San Antonio, Texas 
and NAS Corpus Christi, Texas 
BID OPENING 7 MARCH 


— Pressurized — 
Douglas A-26 


CB-16 Eng - Reversing Prop’s 
350 MPH - 2200 M. Range 
Beautifully equipped thru out 
A-12 Autopilot W/APP. coupler, zero reader 
Eng. Analyzer, Full Anti-icer equipt. RMI, 
Dual Omni'’s, ADF’s—Transceivers— 
Trades Accepted 
No Reasonable Offer Refused 
For Demonstration Contact 


ELTON RUST 
San Antonio, Texas Ph: TA 65508 














CONVAIRS 
Airline and Executive 
Several of Both Available 
Convair Trade-In 
DOUGLAS DC-3 
200 M.P.H. Al2 Autopilot 
Trades Accepted 
DOUGLAS DC-6 
DC-6A DC-6B 


Finance or Lease 
Also Grumman Twin Beech and Lockheeds in Stock 
Contact: 


Frederick B. Ayer & Associates, Inc. 
250 Park Avenve, New York 17, New York 


AERO COMMANDER, ALTI-CRUISER 


(PRESSURIZED) 
AVAILABLE FOR LEASE 
LONG OR SHORT TERM 


‘O” Time Engines, New Factory Paint, 7-place 
Seating, New All Leather Interior, Complete 
Wilcox Radio System including 2 Transmitters, 
3 Receivers, Dual Omni/Localizer, Collins 
Digital Tuning ADF, 3-light Marker, 20- 
channel Glide Slope, Dual RMI, L-2 Autopilot, 
Approach Coupler, Altitude Control, Fuel 
Flow System 
Purchase Option 


Santa Monica Aviation, Inc. 
3011 Airport Avenue 
Santa Monica, California 














EXECUTIVE A-26 AIRCRAFT 
Currently Licensed, Corporate Modification 
Dual Controls, Dual Instruments 
Low Time Engines 
Dual Airline Type Radio 
$48,000 
_FS- 6178—Aviation Week 

yrnia St., San Francisco 1 Calif 














WHERE 
TO BUY 


Featuring additional 
products, specialties 
& services for 
the aviation field 


PLP 


FOR SALE 


RADAR KIT 


Lockheed L-1049 Airplane Kit and Weather Radar 
Provisions P/N 491073. 
cartons — Very Substantial Price Reduction — 
Immediate delivery. Call/write for additional in- 
formation 
P. 0. Box 749, Burbank, Calif. Phone: TH 5-1714 

















EXECUTIVE TWIN-BEECH 
Horton and Horton Interior 
Qualitron Radio Installation 

CD-1, L-2 With Approach Coupler 
Just two corporate owners since new 

Write for full specifications to 

FS-6186, Aviation Week 


55 California St., San Francisco 11, Calif 











FASTENERS FOR AIRCRAFT AND MISSILES 
Immediate Deli very—AN—N S.—6 Digit 
CERTIFIED TO GOVERNMENT SPECIFICATIONS 
Bolts—Nuts—Rivets—Screws—Studs—internal and 
External Wrenching Bolts—Dowe!l and Lock Pins 


Mercury air parts co., anBe 
9310 West Jefferson Bivd., Culver Cit 
Telephone—UP -$923—Teletype—CV Vi Gn cr. ‘3138 
TOUGH SPECIALS 10 DAY DELIVERY 


HARDWARE 








lf there is anything you want 
that other readers can supply 
OR... something you don’t want— 
that other readers can use— 
Advertise it in the 


SEARCHLIGHT SECTION 





| For Sale—Howard Super Ventura. 
| time—-All mods complete—New 
| Exterior. FS-5962 


| Low Time 


2 
| 
Kits in original factory ; 
; 
| 
3 


iDDRESS BOX NO. REPLIES TO: Bor No. 
ssified Adv. Div, of this publication 
Send to office nearest :ou 
NEW YORK 36: P.O. Bor 12 
CHICAGO 11: 520 WN. Michigan Ave 
SAN FRANCISCO 11: 255 California St. 





FOR SALE 


For Sale—PBY SA Amphibian. Newly li- 


| censed for cargo-passenger operation—Two 


crew operation—All surfaces recovered, 


FS-5964, Aviation Week. 

One year 
since manufacture. FS-5963, Aviation Week. 
For Sale—Executive Dehavilland Dove. Low 
Interior— 
Aviation Week. 


Helicopters—Four Bell 47-G Helicopters— 
Components Zero Time _ Rotor 
Blades Delivered Miami or Philadelphia— 
$19,500.00 Sale or Dry Lease—Keystone 
Helicopter Corporation Philadelphia _ Inter- 
national Airport—-SA 4-1300 


Turbines — Refrigeration — Cooling — Cabin 
Pressure—Removed from jet aircraft. Used 
n good condition. Airesearch and Hamilton 
Standard. For use in R&D $600 to $900 
value at $33 each. Benjamin Sales Co., 3235 
Fenkell, Detroit 38, Mich 

Aircraft Carbon Brushes for Generators- 


Starters-Inverters-Dynamotors-Motors-Actua- 
tors Benjamin Sales Co., 3235 Fenkell, De- 


| troit 38, Mich 


Navy Configuration, 
ready to go $25,000 
No letters. - 
Texas. 


For Sale—two C-4é6s, 
complete with radio, 
for both or sell separately. 
Kalt, CA 4-8434 San Antonio, 


l3 Sikorsky S- = Marine Helicopters, as is 
5 A. 


c ondition. $25,000 eac No letters. N. 
Kalt CA 4-8434 or TA 6-2556 San Antonio, 
Texas 





An Investment! 


Productive advertising is an IN- 


VESTMENT rather’ than an 
EXPENDITURE. 

advertisers almost 
prompt and 


“Searchlight” 
invariably report 
satisfactory results 


send us 


BE CONVINCED — 
your advertisement TODAY. 


Address Classifie d 


Advertising Division 


AVIATION WEEK 
P. O. BOX 12 
NEW YORK 36, N. Y. 
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NASA—Flight Research 





engineers 
scientists 


career 
positions 


space vehicles 
space stations 


# extreme 
performance aircraft 


\ Flight Research 
fers career positions 
sure significant 

pation in the nation’s 
<ploration program. 
Flight Research 
ictivities include the 
15 flight program 
’yna Soar-1 
ent program, 
il analyses of future 
such as manned 
rendezvous and 
tion construction, 
racteristics studies, 
onic transport. 
ties exist for 
e engineers and 
ith two to three 
rience in the 
f .erospace fields: 
Inertial Guidance, 
Servo-Mechanisms, Radar, 
Telemetry, Communications, 
Aerodynamics, Structural 
Heat Transfer, and 
Aircraft Systems. 


NASA Flight Research 
located northeast 
Angeles in California’s 
Antelope Valley. 
«ational activities 

ible nearby, 
deep sea and fresh 
skindiving, 
and water 
hunting. 
Lake Arrowhead, 
Sequoia 
Forest, 
gs, and Las Vegas 
short driving 


inquiries should be addressed to: 
Director, Dept. 123 
ght Research Center 
73 
California 


NATIONAL 
AERONAUTICS 
AND SPACE 


ADMINISTRATION’ 





LETTERS 





Balloon Flight 


I note on p. 87 of your edition of Jan 
23 that ARDC and Capt. Joseph W. Kit 
tinger are planning a “First manned _ bal- 
loon flight carrying a telescope 
To set the record straight, I believe you 
have overlooked previous flights in Europe 
and this country with telescopes carried 
aloft. The most significant of these was the 
history-making STRATO-LAB 4 flight of 
Nov. 1959 in which Cmdr, Malcolm D. 
Ross, USNR, of the Office of Naval Re- 
search, and Mr. C. B. Moore, of Arthur D 
Little, Inc., flew a 2,000,000-cu. ft. balloon 
to 81,000 ft. to make important scientific 
observations of the planet Venus through 
an externally mounted 16-in. Schmidt-type 
telescope. The flight was launched from the 
Stratobowl, Rapid City, S. D., late in the 
morning of Nov. 28 and landed about 28 
hr. later near Manhattan, Kan. The flight 
was acclaimed generally as being a great suc 
cess, and it brought back the first evidence 
that the atmosphere of Venus contains water 
vapor. 
Aviation WEEK, on p. 27 of its edition 
of Dec. 7, 1959, speculated in its report of 
the flight that this evidence of water vapor 
might indicate a possibility of life on Venus. 
The principal scientist for this effort, Prof 
John Strong, of the Johns Hopkins Univer- 
sity, however, has refused to speculate 
W. D. Ders.er 
Commander, USN 
Technical Information 
Department of the Navy 
Office of Naval Research 
Washington, D. C. 

(Aviation Week was right the first time, 

Cmdr. Deibler is right on both counts.— 


Ed.) 


Officer 


Revamped Meetings 


At our last meeting of the steering com- 
mittee for the 1961 National Symposium on 
Space Electronics, the article appearing in 
the Nov. 21 issue of Aviation Week (“In 
creasing Conventions Come Under Fire,” 
p. 73) was discussed. It was the consensus 
of opinion that you presented the case very 
well. It was also apparent that those of us 
who become involved in presenting such 
meetings are at least as aware of the problem 
of too many meetings of too little value as 
anyone else. 

We did not accept the alternative of 
abandoning the 1961 symposium. We didn’t 
feel we had the right to do so if the Profes- 
sional Group on Space Electronics and 
Telemetry is to have a meeting it can refer 
to as its own annual technical conference 
Instead, we have taken the liberty of intro 
ducing rather modest ideas in our plans for 
1 technical program. 

First, there will be six sessions in the three 
days (Sept. 5, 6 and 1961), none in 
parallel. The sessions will be confined as 
much as possible to space electronics, with 
only incidental attention to the “telemetry” 
in the organization name. This latter move 
is in recognition of our organization’s sup 
port of the National Telemetry Conference 


130 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


1961 to be held in May this year. In that 
conference, we are but one of five sponsor 
ing organizations and we are trying to leave 
the telemetering field to it. Our sessions will 
be devoted as to much as possible to invited 
papers which discuss the electronic tech 
niques which are being used or planned to 
solve instrumentation and communication 
problems in investigation of space. Our em 
phasis will be on quality rather than quan- 
tity, and by grouping techniques in ground 
based experiments together in one day, 
space-based experiments on another, and 
those which cannot be divided on a third 
day, we hope to make it possible for those 
who can spend a limited time to catch the 
sessions of their interest without going into 
too many different davs. We are even con- 
sidering double presentations of papers (first 
day papers repeated on the third day in a 
parallel session perhaps) to accommodate the 
person with divided interest and minimum 
time. Also, by holding the meeting in Al- 
buquerque, we feel we can stand to duplicate 
to some extent material that has been pre- 
sented on the East Coast, since it will be 
new to most of those who will attend in 
this area. 
Some of these innovations (or are they 
reversals of form?), we hope, will make 
attendance at our annual symposium more 
worthwhile for those who do attend this 
year. 
B. L. Basore, Chairman, 
Technical Program Committee 
1961 National Symposium on 
Space Electronics 


Standardization Need 


Reader W. L. Snodgrass (AW Jan. 16, 
p. 136) is correct when he states that all 
flight instrument panels should be stand 
ardized 

The problem of non-standardization is 
well illustrated on p. 109 of the same issue 
of AW which shows a picture of the instru- 
ment panel of the new Mooney Mark 21. 
Not only does the location of these instru- 
ments bear no relationship to those of any 
other light aircraft, but their positions on 
this particular panel are open to question. 
Specifically: why has the cockpit designer 
insisted that the most important place on 
the instrument panel—directly in front of 
the control wheel, in line with the eyes— 
be occupied by the clock? We are all 
familiar with the hangar pilot who brags he 
can fly instruments on the outside air tem- 
perature and the clock, but surely the aver- 
age pilot will find the positioning of the 
directional indicator in place of the clock 
more advantageous to sound instrument fly- 
ing 

My experience with light aircraft demon- 


strates that a similar confused instrumenta- 
tion philosophy is accepted by the other 
manufacturers. The result is that I invari- 
ably step out of the cockpit of a light air- 
craft convinced that the instrumentation 
was an afterthought in design, evidenced by 
the way the instruments seem to have been 
indiscriminately scattered over the panel. 

The need for a sound standardized instru- 
ment panel is all the more imperative now 
that the new FAA regulations insist on some 
rudimentary flying ability from any fledgling 
pilot. In this respect, if the manufacturers 
will not agree on a standard panel, then the 
FAA should assume the obligation to en- 
force them to adopt one. The resistance will 
undoubtedly be on economic grounds; but 
the economic losses alone, incurred through 
crashes where cockpit disorientation was a 
factor, justify the need. 

The type of standardization is immaterial, 
although there is much credit to the stand- 
ard “T”’ grouping already adopted by the 
major airlines of the world. This consists of 
the artificial horizon in the center of the 
panel, flanked to the left by the airspeed 
indicator, to the right by the altimeter, and 
below by the directional indicator. Location 
of any other instruments can be left to the 
discretion of the manufacturer as_ this 
minimum “T”’ is all that is really required. 
No more should be required because this 
would tend to act as a deterrent to further 
research in this important field. 

Grorce Futrorp 
Seattle, Wash. 


Losing Battle 
Kudos for Waldo M. Claflin (AW Jan. 


136) and his losing battle with the 


16, p 
That makes two of 


pseudo-sophisticates 
us. 

My pet peeve, however, is the engineer 
who plans to “instrumentate’” (or instru- 
mentize ) a parameter. The fact that I know 
he means to “instrument” (verb) is not 
consoling. 

I recently attended a seminar wherein a 
technically knowledgeable individual said 
“applicated” when he meant “applied”! It 
was distressing to note that the audience 
was apparently “snowed” by the lecture. 

I’ve completely given up the semantic 
battle against those who insist on double- 
pluralizing “equipment,” already plural, to 
“equipments.” 

Joun A. Main 
Woodland Hills, Calif. 


Languagewise, considerable bravofication 
is one’s natural-type reaction to W. M. 
Claflin’s crucification (“Letters,” AW Jan. 
16, p. 136) of “overflight” and other verbal 
excesses. On the other hand, there are prob- 
ably even more problems created by writers 
like P. Hi. Lindgren (same page, same 
issue) who use ostensibly simple language 
“fact’”) in such a way as to 
meaning. 

Arrrep L. CorcHer 

Programs Development Manager 
Cubic Corp. 

San Diego, Calif. 


( “traitor,” 
annihilate 
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Here’s how CPPC 
is advancing the state 
of the Servo Art 
through miniaturization 
including extensive 
weight reduction 


A TRANSMITTER UNIT 

Within this miniaturized transmitter unit (1'%,” square by —— * 
214” long, less connector projection) is a size 8 synchro oa CUFT Cn ome 
transmitter driven through a 1007:1 gear train. The input io 
shaft features a detent action which accurately positions the 7 ee 
transmitter in 13.7’ increments. There are 48 detents available 
and the transmitter EZ may be aligned with any detent. 

A typical application of this unit is remote control of radar 
scanning equipment. Weight: 344 oz. 


~<- MINIATURE (2 ELEMENT) SERVO GEAR TRAINS 


In the smaller assembly (1” w y 1.812” long) any gear 
ratio up to 1000:1 can be su n the other assembly 
(1.281” wide by 1.859” long ratios up to 4000:1 are 
available. Choice of size 8 rota mponents may be made 
for either design 

Depending on materials and ents, weight: 4 to 6 oz. 


MINIATURE (3 ELEMENT) SERVO GEAR TRAINS 


Two configurations are available to meet your mounting re- 
quirements (1.750” square or 1.188” wide by 2.500” long) 
In either design, gear ratios from motor to first rotating 
component of up to 1000:1 may be supplied, and up to 36:1 
from the first rotating component to the second. Your choice 
of size 8 components for either design 

Depending on materials and components, weight: 6 to 12 oz. 


ff ) Perhaps the units shown are exactly what you have ber k for—or perhaps they are 
Lat C4 YPC close to your needs. If not, the Systems Division of CPF the engineering knowledge 
Lesign four and the production facilities to design and produce serv kages to your requirements— 


and all this supported by CPPC’s precision rotating f many varieties 


etv0 F-ackaye / 
g Why not give us the opportunity of reviewing your re ts for servo packages today 


For Further Information Telephone 


CLIFTON PRECISION PRODUCTS CoO., INC. 


Clifton Heights, Pennsylivan 


Sales Department: 5050 State Rd., Drexe/ H/i//, Pennsylvania 
MAdison 2-1000, TWX LNSOWN, PA. 1122(U)—or Representatives 
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Creating heat shields for ICBM nose cones, From Avco comes a whole 
new family of materials to meet varied re-entry conditions encountered by nose 
cone, satellite or space probe. Among them: Avcoite, a reinforced quartz... Avcoat, 
a special all-plastic .. . and the newest, Avcomet. Our capabilities also determine 
the best shape for re-entry vehicles. Avco produces nose cones for the Titan, 


Aveo 


750 THIRD AVENUE, NEW YORK 17, NEW YORK 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS 


Atlas and Minuteman missiles. 


CORPORATION, 















